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FOREWORD

The work described herein was performed by the General Electric
Company under the sponsorship of the National Aeronautics and Space
Administration under Contract NAS 3-2547. The purpose was to procure,
purify and analyze the alkali metals used, and to transfer the pure
metals to the loops under conditions which would result in a minimum
of contamination during the transfer,

Mr. L. E. Dotson and Dr. R. B. Hand, Manager, Chemistry and Physics
were responsible for the equipment design and experimental work, and were
assisted by Messieurs J, D. Reeves and L. A. Paian. Mr. W, R. Young,
Manager, Joining and Fabrication, Messieurs P. A. Blanz and H. Mann
contributed to the fabrication aspects of the program. This work was
administered for the General Electric Company by Dr. J. W. Semmel, Jr.,
Manager, Materials and Processes. Mr. E, E. Hoffman, Manager, Corrosion
Technology, acts as Program Manager of the Potassium Corrosion Test Loop
Development Program and will evaluate the material performance.
Messieurs T. A. Moss and R. L. Davies were the Technical Managers for
the National Aeronautics and Space Administration.
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I. INTRODUCTION

The purpose of the Potassium Corrosion Test Loop Development Program is
to develop a Prototype Corrosion Test Loop for the evaluation of refractory
alloys in boiling and condensing potassium environments which simulate pro-
Jjected space electric power systems. The design selected consists of a two-
loop Cb~1Zr alloy facility in which sodium is heated by direct resistance
in the primary loop and used in a heat exchanger to boil potassium in the
secondary, corrosion test loop, :

In order to assure that the developed test system would meet the rigorous
requirements of the program, a plan was adopted which included the evaluation
of as many of the Prototype Loop components and test procedures as practical
in two preliminary test loop systems. The preliminary loop tests were designated
as Component Evaluation Test Loops I and II. These test loops are shown in
Figures 1 and 2., Liquid sodium was the test fluid in both of these loops since
it was determined that the major potential problems which could be evaluated
in preliminary tests were present in the primary or heater loop. 1In addition,
this approach allowed the alkali metal handling aspects of these operations to
be checked out prior to the Prototype Loop test. The purpose of this report is
to describe the alkali metal purification and handling operations and the final
results achieved in preparing the alkali metals for the Prototype Corrosion
Loop. An isometric view of this system is shown in Figure 3.

The specific objectives of the alkali metal purification and handling
phases of the Corrosion Loop Development Program were: 1) To purify the sodium
and potassium for use in the three test loop systems; 2) To assure the purity
of the alkali metals by analyses for oxygen and metallic impurities; and 3) To
fill the test loops with the appropriate alkali metal of assured high purity.

The purification methods chosen were filtration and hot trapping for
sodium; and filtration, hot trapping and distillation for potassium. The
reasons for the selection of these methods were as follows: Low temperature
filtration was chosen to remove oxygen from both sodium and potassium down to
the solubility limit of oxygen in these liquid metals at the filtration tem-
perature (1)*. In addition, it was reasoned that any entrained particles of
S5 microns or larger would be removed from the liquid metals by filtration.

Hot trapping (gettering) with titanium and/or zirconium was used to reduce

the amount of oxygen remaining in the sodium and potassium after filtration.
This choice was based on thermodynamic considerations (2) and work done
previously in this area (3). Vacuum distillation of the potassium was performed
to further remove oxygen, metallic and other stable impurities. This choice
was based on the need for ultra-high purity potassium for determining corrosion
effects in the Cb-1Zr Prototype Test Loop. Horsley's (4) analysis indicated
that the method would be effective and prior work by SPPS had demonstrated

that potassium of excgptional purity could be produced by this process.

*(1) = Reference Number
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The analytical methods chosen were emission spectrographic analysis of
potassium and sodium chlorides for metallic impurities and the amalgamation
method for oxygen in both potassium and sodium. The emission spectrographic
analytical method allows the simultaneous determinations of numerous metallic
impurities in alkali metal salts, both quickly and efficiently, in the ppm
range and thus was considered the best method for this purpose. Methods
considered for the determination of oxygen in sodium and potassium were:
the alkyl halide method (5), the bromine trifluoride method and the amalga-
mation method (6). The bromine trifluoride method was rejected due to its
lack of development and the resulting uncertainty about its worth. The alkyl
halide (amyl chloride) method was rejected since it has been proven worthless
for determining oxygen in potassium in work done in this laboratory. The
amalgamation method, by Pepkowitz and Judd (6), was studied thoroughly in
this laboratory and, after various modifications in apparatus and technique,
was found to give satisfactory reproducible results for oxygen in sodium and
potassium and was, therefore, judged to be the best method for the Corrosion
Test Loop Program. It should be noted that serveral hundred analyses have
been performed using this technique and several statistical studies have
been made to establish the precision and analytical blank for the method.
These studies have indicated that the standard deviation is 1.5 to 2,5
micrograms and that the analytical blank is 2 to 7 micrograms.

The alkali metal handling equipment and methods were designed to main-
tain all transfer systems as clean as possible during fabrication and use,
and to thoroughly flush all handling systems with alkali metal before using

them for sampling and filling the loops. Ultra-high purity argon was used
as the cover gas,

The hot trapping apparatus in each case consisted of an austenitic,
stainless steel, cylinder with flat heads, containing a titanium liner and
zirconium getter operated at 1200°-1350°F under a maximum pressure of 5 psig.
All filters were ian-line, 5-micron nominal pore size, sintered, Type 316
stainless steel with about one square inch of filter area. The vacuum still
for potassium consisted of a stainless steel pot and a Cb-1Zr alloy condenser
and receiver. All transfer systems were built from Types 304 and 316 stainless
steel., The nominal distillation temperature was 600°F., Transfers were made
at 50°-100°F above the melting point of the respective metals,

The purification steps produced sodium and potassium with oxygen well
below the requirement of 20 ppm as determined here by the amalgamation method.
The metallic impurities in these metals were generally below detection limits,
This high purity was maintained during the subsequent handling operations
required to fill the loops. Analysis of the NakK (eutectic) used in the
pressure transducers on Component Evaluation Test Loop II and the Prototype

Loop indicated the same high quality found for the sodium and potassium.

All pertinent information and specifications concerning materials
procurement, purification and handling methods will be found in the
Potassium Corrosion Test Loop Development Topical Report No. 2. Material
and Processes Specifications for Advanced Refractory Alloys. (7)






II. COMPONENT EVALUATION TEST LOOP I - SODIUM

A, Purification System

The hot trap used to purify the sodium used in Component Evaluation Test
Loop I was a typical five-pound (nominal) capacity hot trap of the type
which has been used in much prior work. This type of hot trap is shown in
Figure 4. All hot trap parts were Types 304 and 316 stainless steel except
the titanium liner and the zirconium getter bundle., The in-line filter used
in the dip leg was sintered, Type 316 stainless steel with an average pore
size of 5 microns. The angle type valves were Hoke* HY473A with the seat
facing up to facilitate cleaning by procedures described in SPPS Specification
No. 03-0018-00-A, Alkali Metal Handling and Control Procedures (7).

The hot trap was filled with 1437 grams of reactor grade sodium. The
ratio of sodium weight to zirconium getter area was 4.7 grams per square
inch., Zirconium foil with a thickness of 0.015 inch was used. The hot trap
operated for 91.5 hours at 1200 to 1300°F and for 62 hours at 1300°F. The
argon pressure in the hot trap was maintained at 0 to 5 psig during operation.

B. Alkali Metal Handling System

The handling operations involved in purifying and filling Loop I included:
sampling and analyzing the sodium to be purified; filling the hot trap and
analyzing the purified product; and filling the loop and analyzing the fill
sodium.

A sketch of the sampling apparatus is shown in Figure 5. The sampler
consists of a flush reservoir (with sufficient volume to allow thorough
flushing of the sample tube), an "0"-ring sealed, Lucite viewport for
estimating the flush quantity, a vacuum-argon port near the top of the
reservoir for obtaining the desired atmosphere in the sampler, and a sample
tube with dimensions of 1/2-inch OD x 20-mil wall by about 12 inches long
which connects the sample source to the flush reservoir with Swagelok**fittings.
The reservoir, fittings and sample tube were made of austenitic stainless
steel,

A sample was obtained, using the apparatus shown in Figure 5, by the
following procedure. The sampling apparatus was degreased, pickled with 20
wt.% HCl, rinsed with water and acetone and dried at 200°F before assembly.
The sampler was then assembled and attached to the sample source and the
vacuum-argon manifold, after which it was evacuated to 1073 torr and back-

filled with argon three times. The sample apparatus and source was heated to ‘the

*Hoke, Inc., Cresskill, New Jersey,
**Crawford Fitting Company, Cleveland, Ohio.
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desired temperature (50%100°F above the melting point of the metal) with

heating tapes or other appropriate devices and then the sampling apparatus_

was outgassed for about one hour at a vacuum manifold pressure of about 10

torr. Following the outgassing treatment, the sampler was pressurized to 1 psia
with argon, and the sample was then taken by overflowing the appropriate amount
into the reservoir, The sampler was pressurized to about 20 psia argon pressure
and the sample was cooled. This technique was used to obtain samples from the
unpurified and purified sodium (in the hot trap) used in Loop I. A different
technique, however, was required and used during the actual filling of the

loop and this technique will be described during the following discussion of

the loop filling operation.

The sodium transfer operations, in addition to sampling, were required to
provide Loop I with pure sodium. The first was the transfer of unpurified sodium
into the hot trap where the purification was accomplished; and the second was
the actual loop filling operation. In each case the so-called pressure change
method was used to determine the quantity transferred during the transfer oper-
ation, while weight measurements before and after transfer gave the exact
quantities transferred. The pressure change method is described in detail in
Reference 7. The method consists of compressing or expanding a known volume of
gas, under assumed isothermal conditions, from one pressure to another pressure
and then calculating the volume transferred by the perfect gas law. Past use of
the method has usually resulted in values within + 10 percent of the desired
quantities. Since the loop filling was the only critical operation, only that
transfer will be discussed here; particularly, since the method used was es-
sentially the same as that used for filling the hot trap.

A schematic diagram of the Loop I filling and sampling system is shown
in Figure 6. Referring to Figure 6, the hot trap dip leg was connected to the
loop via a transfer line. This line contained the sample tube and was also
attached to the vacuum-argon manifold. All connections were TIG welded
except where Swagelok connectors are indicated. The entire transfer system
was austenitic stainless steel with the sample tube being the same as that
shown in Figure 5, except that the length was about 24 inches. The hot trap gas
valve was connected to the vacuum-argon manifold to permit reading the pressure
change during the filling operation. The procedure used to fill Loop I was as
follows: All transfer components were heated to 250-300°F and the transfer
system and loop were outgassed until the pressure rise rate was less than one
micron-liter per minute. Then, knowing the required volumes, the necessary
pressure decrease in the hot trap was calculated and the loop was filled by
opening the hot trap dip leg valve until the desired pressure was reached. The
quantity of sodium desired in the loop was 114 grams,; however, only 77 grams
were transferred during the first fill, presumably due to gas (argon) trapped
in the hot trap dip leg. A second fill added 35 grams to the original 77
making a total of 112 grams of sodium added to the loop. For the detailed
procedure actually used in filling Loop I, see Appendix I.

~10-
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C. Analytical Results

The sodium used in Loop I was analyzed for oxygen before and after hot
trapping and for oxygen and metallic impurities after filling the loop. The
amalgamation apparatus used for the oxygen analyses is shown in Figure 7.

The basic procedure used with the apparatus in Figure 7 is detailed in Refer-
ence 7 and will not be discussed here.

The results of the analyses for both oxygen and metallic impurities are
presented in Table I. The oxygen values were determined by titration and
calculated as monoxide. The average oxygen values shown were obtained by
dividing the sum of the sample weights into the sum of the gf gms of oxygen
per sample. (This method of averaging reduces the effect of sample weight
on the ppm value,where no blank is subtracted.) The hot trapping operation
apparently increased the original oxygen content of the sodium used; however,
this difference, about 6 ppm, could be due to experimental error. The higher
oxygen values obtained on the loop fill samples were probably, in part at least,
due to contamination by the transfer system welds. However, the sodium which
went into the loop probably contained less than 20 ppm oxygen since the analyti-

cal blank, which usually ranges from 2 to 7 4 gms, was not subtracted from the
values shown in Table I.

The specification of allowable impurity concentrations in the sodium
metal is also shown in Table I. As shown, the metallic impurities in the
first sodium fill sample were at, or well within, the allowable concentrations.
The weighted average oxygen value of 20.8 ppm for the two fill samples includes
the analytical blank (2 to ?/qgms oxygen) and thus meets the specification.

12~
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II1. COMPONENT EVALUATION TEST LOOP II - SODIUM

A, Purification System

Reactor grade sodium was purchased from U, S. Industrial Chemicals (USI)
for use in Component Evaluation Test Loop II and the Prototype Corrosion Loop.
The 100 pounds of sodium was received in two 50~pound capacity shipping con-
tainers which were fabricated at General Electric., A sketch of one of these
containers is shown in Figure 8, The body was constructed of welded, 10-inch
schedule 10 pipe with 1/4-inch thick, flat, end caps. Both the gas line and
the dip leg were 1/2~inch, schedule 10 pipe. The thermocouple well was 1/4-inch
OD x 1/8-inch ID tubing. The valves were cleanable, right angle pattern,

Hoke Type HY473 or HY473A, All materials were austenitic stainless steel, All
welding was by tungsten inert-gas arc with inert back-up gas. The containers
were helium leak checked prior to shipment.,to USI for filling with sodium,

A 15-pound capacity sodium hot trap was designed and fabricated for use
in purifying sodium for Loop II and the Prototype Loop, Figure 9 shows an
exploded view of this unit. The 15-pound hot trap contained the same compo-
nents as the previously described 5-pound hot trap of Figure 4 except that
the 15-pound hot trap was equipped with a charge pot of known volume for
adding the desired amount of sodium to the Loop II surge tank, The ratio of
the quantity of sodium to the zirconium area was 2.7 grams/inch”, maximum,
The vacuum-argon manifold used for the 15-pound sodium hot trap was the same
as that shown in Figure 5. The hot trap was outgassed at 400°-600°F for about
100 hours until the vacuum system pressure was less than 10-% torr. A
quantity of sodium weighing 12,8 pounds was added to the hot trap and
gettered for 100 hours at 1300°-1400°F.

B. Alkali Metal Handling System

The filling, sampling and analyzing operations required to produce
pure sodium in the 15-pound hot trap were the same as those used on the
S5-pound hot trap for Loop I - the exceptions being the source of sodium and
the hot trap size. An additional problem encountered in Loop I1I was the
sampling and analysis of eutectic Nak,

Eutectic NaK was used in the Loop II pressure transducers The NaK filled
transducers were supplied by the Taylor Instrument Company, Rochester, New York

During each transducer filling operation a NakK sample was obtained to be analyzed

for oxygen and metallic impurities., The NakK sampling apparatus is shown ir
Figure 10. The sampler consisted of a capillary fill tube, an expansion coil
to compensate for temperature changes, a sample section composed of 1/2-inch
schedule 40 pipe and a right angle, cleanable; valve through which the sample
was introduced into the analytical apparatus via Swagelok and "O"-ring joints.

All sampler parts were austenitic stainless steel, All sampler joints were
TIG welded.

-15-
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(Orig. C64041327)
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The transfer of the sodium from the 15-pound hot trap into Loop II
involved a more complex system than that used for Loop I.. The apparatus
used consisted of a purification system dolly which was portable and a
Sstationary transfer - sampling -~ disposal system which was connected directly
to the loop. Figure 11 shows a schematic diagram of the components of the
loop fill system. The vacuum-argon manifold and the hot trap were enclosed in
a portable dolly with an oven where the hot trap was located. The transfer
section of the fill system contained a by-pass sampling section, a disposal
tank, the necessary transfer lines and an oven heater; and was entirely en-
closed by insulated walls, making an oven of the entire section enclosure.
Figures 12 and 13 show the hot trap dolly and transfer sections, respectively,
prior to the filling operation. All items which contacted sodium were austenitic
stainless steel. All connections were TIG 'welded except, referring to
Figure 11, between valves L and S, valves D and E and valves I and J, where
Conoseal* tube unions were used.

Using Figure 11 as a guide, the general loop filling procedure was as
follows. The sub-operations in the procedure included: Installation of the
sampler in the transfer section; connecting the sodium and vacuum-argon lines
between the purification dolly and transfer section; helium leak checking the
entire filling system cold; outgassing the transfer gystem at 250°-350°F until
the pressure rise rate was 0.95 micron-liters per minute and helium leak-checking
it hot; flushing the transfer system with sodium, then sampling and analyzing;
filling and flushing the loop with sodium, then again sampling and analyzing.

The sampler was installed, the purification dolly was attached to the
transfer section and helium leak checking revealed no leaks at a sensitivity
of 5 x 10_11 std. cc of air per second. The fill system was heated to 250°-
350°F, and outgassed and helium leak checked to meet the previously stated
standards. The charge pot was filled with sodium and about one pound was
flushed through the transfer section into the disposal tank with the sampler
isolated. Then another pound of sodium was flushed through the sampler into
the disposal tank. The sample was removed and analyzed for oxygen and found
to contain less than 20 ppm. The charge pot was then refilled and emptied into
the loop surge tank. The loop was flushed by circulating the sodium at 500°F
for one hour, after which the loop was dumped into the surge tank and the
sodium was sampled into a new sampler installed between valves I and J in the
transfer section. Subsequent analysis of the loop flush sample indicated that
sodium was of the high purity needed for loop operation. A more detailed
procedure is presented in Appendix II.

C. Analytical Results

The apparatus used for determining oxygen in the sodium and NaK by the
amalgamation method is shown in Figure 14. This apparatus was equipped with
a vacuum system capable of blank-off pressures of less than 10~7 torr and a
high purity helium or argon source. Solid samples were extruded and dropped
into the reaction section using a hot wire cutter. Eutectic NaK or other

*Aeroquip Corporation, Marman Division, Los Angeles, California.
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Figure 12.

Loop

II Purification System. (Orig. C64061828)
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Figure 13. Loop II Transfer System. (Orig. C64061825)
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Figure 14.

Inert Gas
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Amalgamation Apparatus for Determining Oxygen in Loop
Sodium and NaK. (Orig. C64041574)
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liquid samples were introduced through cleanable, "0"-ring sealed adapters.
The basic difference between the apparatus in Figure 14 and that shown in
Figure 7 is that the sliding seal cutter shown in Figure 7 had been replaced
by a welded, stainless steel, bellows-sealed cutter. The analytical results
for oxygen and metallic impurities in the Loop II sodium and NaK are shown
in Table II, as are the purity specifications for sodium.

The as-received sodium had a rather high average oxygen concentration
and some of the metallic concentrations were higher than expected. Following
hot trapping and all subsequent handling of the Loop II sodium, the oxygen con-
centrations of the various samples were quite low as were, in general, concen-
trations of the metallic impurities. In both cases, the impurity concentra-
tions were lower than specified. Thus, Loop II was provided with sodium of high
purity according to available analytical techniques.

The NaK sample obtained by Taylor during the filling of the Loop I1I1
pressure transducer was not taken in the prescribed manner. This resulted in
the loss of a large portion of the sample in preparing the sampler for analysis.
Therefore, the NaK quantity available was sufficient only for one oxygen

analysis. As shown in Table II, the oxygen content (5.1 ppm) of the NaK was
quite low.
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IV. PROTOTYPE CORROSION LOOP - POTASSIUM AND SODIUM

A, Purification

Two hundred pounds of high purity potassium were purchased to SPPS
Specification No. 01-0039-00-B (7) from Mine Safety Appliances Research
Corporation, Callery, Pennsylvania for use in the Prototype Loop and sub-
sequent corrosion loops using potassium. Although this lot of potassium
was very pure, according to both the vendor and our quantitative analyses,

it was nevertheless processed by filtration, hot trapping and vacuum
distillation,

As stated previously, all filtration operations were accomplished through
in-line filters composed of sintered, Type 316 stainless steel with a 5-micron
average pore size., Filtration was performed after hot trapping and again
after distillation.

The hot trapping was done in a titanium lined, zirconium gettered system,
in this case, of 50-pound capacity. A view of the 50-pound capacity hot trap:
components is shown in Figure 15, prior to final assembly, and assembled in
Figure 16. The angle pattern valves were Hoke HY473A (cleanable), the
auxiliary gas valve is a Hoke TY445, The 1/4-inch OD thermocouple well and the
1/2-inch tube extending into the hot trap are for temperature and level
measurement. All parts, except the gettering materials, were austenitic
stainless steel. The getter bundle was formed from concentric cylinders
spaced 1/2-inch apart, The ratio of potassium quantity to getter bundle was
5,5 gms/inchz, excluding the liner surface.

The hot trap was loaded with 46.5 pounds of potassium as determined by
direct weight measurement. The gettering operation was carried out at 1250°-
1300°F for 50 hours. After hot trapping, the potassium was outgassed at
350°-465°F for about two hours to remove any hydrogen present.

Before the distillation operation was carried out, the hot trap, the
vacuum-argon system and the still were assembled together on a portable
dolly. The assembly is best shown by the schematic diagram in Figure 17 since
it was impossible to photograph the assembly to show all the components
adequately.

The vacuum-argon system consisted of an argon supply section and a high
vacuum system which could be attached to both the still and the hot trap.

Matheson*, ultra-high purity grade, argon was used. Viton "O"-ring sealed,
bellows type, stainless steel valves were used in the argon section., All
connecting piping was austenitic stainless steel and connections were TIG
welded except for the pressure gauge and the thermocouple gauge threaded
connections, where teflon tape was used as the sealant.

*Matheson Company, East Rutherford, New Jersey.
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Figure 16.

Hot Trap for Purifying Potassium for the
Loop. (Orig. C65021030)
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The high vacuum system had a General Electric, Model 22TP250, 100
1/sec, triode, getter-ion pump, backed by a cryogenic pump and a mechanical
roughing pump. Ultra-high vacuum valves (welded, stainless steel, bellows
type with OFHC copper seats), and high vacuum valves (plate type welded
bellows and viton seals) were used. Bellows were placed in strategic
locations to reduce stresses on the connecting flanges. All connections
between the high vacuum system components were made with OFHC copper
gasketed Conflat* flanges.

The potassium still consisted of a stainless steel boiler, a Cb-1Zr
condenser and a Cb-1Zr condensate receiver. The boiler section was heated
circumferentially by hand heaters to promote surface evaporation. The
condenser was a coaxial type, containing an inner Cb-1Zr tube such that
all condensate which entered the receiver contacted only Cb-1Zr. Figure 18
shows the condenser inlet with the inner Chb~1Zr tube protruding from the
stainless steel pipe. The outer stainless steel tube of the condenser was
attached to the Cb-1Zr tube by a brazed joint. Copper cooling coils were
wound on amdbrazed to the stainless steel condenser pipe. During distilla-
tion, the annular space between the tubes was filled with potassium which
acted as the heat transfer medium for rejecting the heat of condensation.
The receiver was equipped with a viewport, thermocouple well and dip leg.
The dip leg was attached to a stainless steel filter and a Hoke HY473A
cleanable valve. A view of the still prior to assembly is shown in Figure 19
and after assembly in Figure 20.

After assembling the Prototype Loop potassium purification system on
the portable dolly, the high vacuum system and the still were baked out
and the distillation operation was carried out.

The high vacuum system was covered with a portable oven and baked
out at about 200°F for 94 hours until the pressure rise rate measured
at room temperature was 0.9 micron-liter per hour.

The still was baked out for two weeks with boiler temperatures ranging
from 500° to 800°F, condenser temperatures ranging from 300° to 550°F,
and receiver temperatures ranging from 250° to 350°F. The ultimate low
pressure obtained in the still was 3.9 x 108 torr with a pressure rise
rate of 0.4 micron-liter per hour at room temperature.

The distillation was carried out at 500° to 600°F. The condenser
temperature was maintained at 250° to 350°F with an air flow rate through
the cooling coil of one pound/hour. The receiver was held at or below
the melting point of potassium. About 27.5 pounds of potassium were
distilled at an average rate of one pound per hour. The resulting

distillate was sampled and analyzed by the methods used on the Loop II
sodium.

The Loop II sodium purification system was used to purify the

* Varian Associates, Palo Alto, California
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Condenser Jacket Flange Prior to Weiding t6;
Still Pot, Type 316 SS |

Cb-1Zr Condenser Tube'
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‘ ! C1079-18

Figure 18. Potassium Still Condenser Inlet. (Orig. C65040929)
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Figure 20. Potassium Distillation Unit After Assembly. (Orig. C65041404)




Prototype Loop sodium after installing the apparatus in a permanent dolly,
Figures 21 and 22 show the hot trap and vacuum-argon control panel in

the permanent dolly respectively. The hot trap was again filled to near
its 15-pound capacity. Gettering was performed at 1275°-1375°F for 120

hours. Sampling and analysis were performed as described previously for
the Loop II sodium,

B. Alkali Metal Handling Systenm

Since the Prototype Loop System is a two—-loop system, a dual transfer
system was required for dispensing the sodium and potassium to the
separate loops from the purification systems. Figure 23 shows a side
view of the dual transfer system with one of the side panels of the oven
removed., Figure 24 shows, schematically, the arrangement of the components
of the transfer system for the potassium and sodium sides, As shown in
Figure 23, each transfer system contained a charge pot of known volume,

a disposal tank, a sampling valve and the necessary transfer and vacuum-
argon lines. The purification systems were attached to the transfer
system as shown in Figure 24 by the usual TIG welding techniques. The
spatial arrangement of the entire system hook up is shown in Figure 25,
including the high vacuum sampler. After connection, the entire dual
transfer system was helium leak checked both hot (250° to 350°F) and

at room temperature and found to be leak tight at a sensitivity of 5 x 10-11
std cc per second of air.

The transfer systems were baked out at 250° to 350°F for about one
week until the pressure rise rate on the sodium side was 0.3 micron-

liter per minute and that on the potassium side was 0.9 micron~liter per
minute,

The procedure followed in filling the loops for the Prototype Loop
System was the same for each loop and almost identical to that used
for Loop II. Referring to Figure 24, a brief description of the procedure
is as follows., The transfer lines between the alkali metal source, the
disposal tank, the loop and the charge pot were evacuated and then filled
with alkali metal. Then about three pounds of metal were drained from the
charge pot into the disposal tank using the pressure change method previously

described. The charge pot was then refilled and a flush sample was taken
for analysis,

The sampler used in this case was of the same type previously shown,
but was designed for high vacuum use and is shown in Figure 26,

The oxygen content of the flush sample was less than 20 ppm, so the
charge pot was refilled and its contents transferred into the loop
surge tank, The loop was then flushed for at least an hour at 500° to
700°F, after which the loop was dumped and a surge tank flush sample
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Figure 21. Sodium Purification System Showing Hot Trap, Charge Tank
and Oven. (Orig. €65041402) ' ,
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Figure 22, Control Panel of Sodium Purification System - Prototype Loop.
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Figure 26. Alkali Metal Sampling Device. (Orig. C65073022)
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was taken for analysis. For detailed procedures for filling the Prototype
Loops see Appendix III.

C. Analytical Results

The results of the analyses performed on the various Prototype Loop
samples are presented in Table III. These data indicate that the sodium
transfer system flush may have increased the oxygen concentration of
the sodium. However, the oxygen concentration in the sodium was apparently
back to its original level after the loop flush. The metallic impurities
in the sodium showed no changes in concentration as a result of filling
the loop. Likewise, the various potassium handling operations apparently
had. little effect on impurity concentrations. Again both metals intro-

duced into the Prototype Loop met the purity specification shown in
Table III.

A sample of the NaK (eutectic) was obtained by Taylor Instruments
during the filling operation, using the sampling apparatus shown in
Figure 10. The analytical results are shown in Table III. They indicate

that the purity of the NaK was well within the acceptable impurity limits
which are also shown in Table III,
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V. SUMMARY AND CONCLUSIONS

Purification systems and handling equipment were designed, built
and operated to provide the alkali metals used in the three corrosion
loop systems. The purification methods used were filtration, hot
trapping and vacuum distillation - the latter method being used for
potassium only. The handling equipment for Loop I was quite simple and
the pressure change technique was used to fill the loop. The
handling system for Loop II and the Prototype Loop included charge pots

of known volume for filling the loops and utilized oven-heated transfer
lines where possible.

The sodium, potassium and eutectic NakK used in the three loop systems
‘'was analyzed for oxygen by the amalgamation method and for metallic
impurities by emission spectrography. 1In all cases the alkali metals
used in the loops were of the desired purity as determined by the analyses.

The hot traps and the still operated as expected with no real
problems encountered during operation. A complete set of drawing lists

and drawings of the alkali metal purification and handling systems for all
three corrosion loops is contained in Appendix IV,
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APPENDIX I

COMPONENT EVALUATION TEST LOOP I FILLING

PROCEDURE AND SYSTEM

Contract NAS 3-2547
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COMPONENT EVALUATION TEST LOOP I FILLING PROCEDURE

The step-wise filling procedure to be used for Component Evaluation

Test Loop I is as follows; referring to Drawing SK56131 -490, Figure 27:

1,

10.

11.

12,

13,

14.

15.

16.

Wrap all Cb-1Zr parts of the test loop with aluminum foil and then
the necessary heating tapes over the foil,

Weigh the test loop carefully and record .the weight.

Check the loop valve orientation - the direction of flow should be
toward the loop, i.e., the bellows should be on the loop side.

Attach the loop to the filling system with a 3/8-inch stainless
steel "Swagelok' fitting.

Tighten "Swagelok' fitting at valve 8. All other connections between
valves and fill lines are welded.

Attach thermocouples to loop at four locations to assure that the
loop temperature does not exceed 250°F during filling.

Wrap valves, fill lines and hot trap with heating tapes rated at
500°F maximum.

Evacuate fill lines and gas lines to 50 microns with roughing pump
only.

Close valve 5 and backfill to 17 psia by opening valve 1.
Repeat 9 and 10, four times.

Close valves 1, 2 and 3, open valve 5 and turn on diffusion pump
when pressure reaches 100 microns.

With valve 9 still closed, pump the fill system down to 1 x 1074

torr and add dry ice and acetone to the cold trap flask.

Heat the transfer system and loop to 250°F and outgas until the leak-
up rate is less than one micron-liter per minute,

Open valve 9.

Evacuate entire fill system and loop and determine the leak rate -
maximum permissible leak rate 1 micron-liter per minute,.

Close valves 5 and 6 and backfill to 17 psia with argon. Open valves
2, 3 and 7 and readjust argon pressure to 17 psia,
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17.

18,

19,
20,

21,

22,

23.

24,

25.

Close valve 1 to argon supply,.

Open valve 8 and fill loop until pressure drops to the predetermined
pressure (pressure change that indicates 100 grams of sodium trans-
ferred) then close valve 8,

Open valve 6 to clear fill lines and pressurize loop.

Close valve 9,

After fill lines are cleared close valves 4 and 6. Check valve 9
for closed position.

Break '"Swagelok' fitting to loop after sodium has solidified,

Plug ''Swagelok” fitting to sodium sample tube until ready for
analysis,

Clean valve connection to valve seat using water or steam depending
upon the quantity of sodium involved. When clean check the wash
water for alkalinity with phenolpthalein.

Reweigh loop - sodium weight should be 114 grams ha 10%. Step 18
involves the use of a pressure change technique employed in SPPS
and described in Specification 03-0018-00-A (Reference 7). This
method can be used for small quantities of liquid metal in the 20
to 200 cc range with accuracy of - 10%.
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APPENDIX II

COMPONENT EVALUATION TEST LOOP II FILLING
PROCEDURE AND SYSTEM

Contract NAS 3-2547

~55—



S ‘@ Se yons SoATBA
a18ue 1YSTI UT SMOTT9( IO ITOAIISDI
ysniy otdues ¢°8'a ¢sjyusuoduwoo auwos

U0 SIS}eS9Y USAO O] UOT3TIppe UT pextnb
-ax oq Aeuw yorysm sadey 3urzesy uo uwinl (g)

*aaInNsoTous welsAs Jajsuex} pue AITOP *d,00€-,0CZ 318 WelsAs Joysueal
uotyeoTyTaInd UT SI91BOY USsA0 uo uwanl (1) O oy} oeyo-jeeT wnrioy pue seding ‘O

*J030038p YBOT 99Uyl Yoeldp pue B
aATeA 8SOTD ‘3y813-jeol ST Wa1sds uaum (¥)

"pomoTTe 095/92 PIS 41 0T X §
JOo o3e3eaT WNUWIXBW Y}TM (O8S/D0 p3s
HHlOH X ¢) £]1TAT]IISUSS WNWIXEUW e
. uotisonb ur s8utri11TF OY3 HOOUO-}BAT (£)

‘uado 4 pue ‘@ ‘N ‘r ‘1 ‘D ‘H ‘1 ‘s
‘y soATeBA pue posoId Y pPue ‘a@ ‘W ‘lL
‘M ‘n ‘d ‘D saaTea YITm b 8ATeBA U3noayjy

!
payooUo-3EBaT ©q 031 SOUTIT OY3 9diendead () *poyooyo-jyeaT ATsSnotasad QO
usaq 30U 9ABY YOTIUM Sourl Sur I
i) -309UUOD 9Y3 UT SPIdM pue SuoTun
SATEBA 07 JI03109319p 3eoT wniTay oyl yoeiy (1) °d Te9SOUO) [TB YO9yo-jeel UNTITdH °9
‘suoTun feasouo) aqniy ,g/I Sulsn p pue I
seATeA ueamioq welsAs Jurpdues 3oouu0) (€)
‘suoIun f[easouc) aqni
WC/T U3Ta g @ATeA 01 ( 9ATBA 3D9UUOD  (Q)
‘wo]sAs Surrdwes 9y3 TT[EISUT pue
‘uotun TeasSouo) aqnjy woj}shs JoISuexj} 9} 03} WOlSAS
.8/S B UI1TM 7T 2ATEBA 03} § 9ATeA 3102uU0) (I) 'V UOT1BOTITINd UNIpPOS 9Yyjz 309UuU0) 'Y
SHIeway B aanpadoad . uotyexado

. *) eoudxoegey utr pojussaxd axe xTpuaddy STY3} UT O} POIISISI
suotjeoTyToods IV °'POuUBSTO usaq o9A®Y (0 Pue y soalea Surtunsse ‘smoI[oF se sT sordwes SuTureiqo pue f11 dooT SUTTTTS
‘wojsLs xoysueal ayj 3urysniF J0F aanpseooad syl ‘gg aIn3Td UT umoys LEH-TIETY9SHS SutmeJp OT1BWAYDS °9Y3) 031 IJUTIIdI9Y

TINAID0Ud TIId II dOOT




‘uo8ae aand surejucod
Vv % d usomlog SUIT 3EBY] SJINSSE
03 sewt1] 891Ul p puk O sdoys jesedey ‘o

‘ersd g1 031 uolxe
Y3 THh Seull TITFYOBQ PUB A SAT®EA
uado ‘] 8ATeA uado ‘L aATea 8SOTD P
*3E suoxoIwW
0T O3 ¥V B d SoATEA Usdm]S( BUIT
91ENDEAE put d % I SoAfea uadg ‘2
‘POESOT2 BXE
g% b g ‘y saarra jeyl jxoey)y g

A B & S9ATBA 2SOTD "® *8utTTTy dooy 03
zetad untpas oTdWES puUrT WaESAS
“30d 93aeyo peoy (1) ‘d ' Jgo9Jsuriy 8yl ysnil o1 aardead °d

*08s5 /99 P3s oauoH X ¢
eJe¥roT] STQEMOT]E® WNWIXER °WO3104
8Y) WeXF WNTId8Y YiIa S2ansojouce
suy Suipooly £q J4,00€%0ST 3B ESUIT
ITE Hooyn-3eal pue B aasrea uado ‘p
SATEA 9SOTO ‘D SATEA 03 XC30939p
¥FOT WNTTSY oYl YSejlle urede

‘uuijexsdce Butrssr8ino 2yl Sutang (9)

~57~

‘81NUTW

28d 1971IT-UOXIDTIW SUC Ped3IXs8 10U

ssop @31BJ eSTI aansssad syj [r3UN
d,00€06T 1® wWejsds Jojysuriy uo dund (G)

*A1asdoad Buijzeasdo
e1 dund ubt uUsym J SATEA FIO UWIN]
‘dund uot ja®lS pur M aa1ra usdQ (¥)

‘81 suocaDIW QZ-QI O1 WeilsAs
J3ISUBI] 99U} 21BNSEAD pUT I 9aTeA
uedo ‘@aSOTI ® HIIM I430XE ‘(2)€
. ur st ucriisod swes Ut saATeA YITM (8)

B R R T R SR S — e L T — o e e e —— e -

sjIewsy 2INpascad uotiexadp

JIOAEHO¥d TI1d TI 4O

.‘
G O o S5 & O G ) gn s G - N S a0 W oy W e




l"ll-'l'A"l""lll
..

*A oATeA nayy eisd Qg
01 D 9ATEBA SAO0QE BUTIT 9ZTIJanNSSadd U

‘grsd 21 MmoToq 2anssaad
dex; 10y Y1t d B V saAaTea 9SOID ‘W

‘qo0d a8aeyo

2yl TITI 03 paxtnbax jeyy o3

puodsaaxoo pinoys yotym dexy 3oy

utr 9seoJoop aanssaad Jurjou ‘q0d
23xeyo TTI1F¥ pue g aatea usdo ‘T

*d1,0CZ 1Se9T 3B 9XB SOUIT 3BUL
aansse 03 X9311J pue jod aldaeyo
‘dexy 3oy 3o ssanjexadud] }od2uyd A

—58-

*Aaessoodu JT A ©ATEBA NIyl

e1sd gg 03 oztanssoadey ‘dexi

70y ur aansseaxd 830U pue y B [l
‘g soatea uado ‘Y eatea ssord

*) O9ATBA 9SOTO
pue suoadoTw QT 03 3od o3xeyo
a1enoeas ‘D B ‘Y ‘1 soalea uado T

*pesoOTd TITI1S o8 §
3 M O "d ‘d seaTeA 31BUY NOBUYD ‘U

‘A puen ‘d ‘v soeatea asorp 8

‘A 9ATEBA NaY)

gurztanssoad 10 ¥ SATeA NIY]

Sutjuea pue vV 3 4 ‘[l SeATea

Sutuedo £q etsd gg 031 sanssaad
sed dexy 30y 3snlfpe pue joayd 7

syIeway aanpaosoad uotlexado

HINAIO0¥d TIIA IT dOOT1




SyIeuay

°ersd gz 03

9zTanssoadaa pue oainssoaad jod s8aeyd
piooay ‘juey Tesodsip 9yl pue 1 ‘g ‘9
Qg saaTea £q pSpunoq S9UIT pPaysnyl

sey punod suo sajeoTpur jod a8aeyd

ur @anssaad [rjun yuej [esodsTp

03UT WNIPOS MOTJ Pue H 9ATBA uadp

*untpos Jjo punod suo ZJuraowax

103 3od 38aeys ur 923ueyo aanssaid
21BTNOTBY ‘(g) pue ‘(g) ‘(1) sdeis uo
paurelqo elep 98ueyd aanssaid woijg

*ersd gz 03 9ztanssaad

-2a pue jod 9a8aeyo uo ainssaad
TeuUII paoosy °*H pue I 9 soaTea
u9amlsq SUIT TTTIJ pue 9 aafea uadg

*ersd gz 03 ®ztanssaad

-21 pue jod 83aeyo uo aanssaid
TeUTI pioday °J pue °*9H ‘g soATeA
u99miaq SuTI] TTIJ Pue g aaTea uadp

*g1sd Qg 03 °ozranssaidax pue
jod @8aey> uo aanssaad Teurj
pIod9y *H Pue (Q SOATEBA UIIdMIIq
9UTIT TITJF pue (Q aafea uadg

*d600€-005¢
JANSSe 0] SUOTIOIS JaFsura] T1®

Jo seinjezadwal pIOD9I puEB NOIY)H

*qapue 4 ‘1T ‘W
N M L ‘I *H *9 ‘4 seaTea 9SO0T)

*ersd gz 03
jod 93aey> uo sanssaad 3snfpy °d

*a9iyng
aanssaxd se3 B InoyjlIM pPasoTd
-us ST Te3lsuw pInbiT Byl °BUTI
9l SZTIWIUTW 03 ) SATBA NAJO
ATILVIQIWWI Pu®e g 9ATBA 9SOT) °O

()

(%)

(€)

@)

(1)

()

(T

2anpaooig

HINaId0dd TIId ITI d00T

-59-

*a7dues 9ye1l
pue we3lsAs Iajsueil ysnig °4g

*a7dues o3el puR WalSLsS
IoJsueal ysnijy o3l aaedaag °F

uorjeiadg



-"l--"""ll'-l"

*a1qrssod se Afpidex
se 7000 01 JoTdues UO UBF 108ITP
pue USAO pue WO1SAS JI9JSUBI] WOXJT
1oued juoxy saowdx ‘p safea 9soTd (IT)

. *sade] pue saajesay
U9AO0 JJO uany} pue N oAT7eA 8so1d (OT)

*ITOAIDSDI YsSnIF

o1dwes ojur xofdwes JO S3US83UO0D

ysniy pue N o2ATea uado ‘AT93eIpPoUMI
n oATep uado ‘I aaAfea 9soID (6)

*e1sd Qg 03 oztanssaxdax pue jod adxeyo
utr aanssaxd TeBUTI PIOOdY ‘H oATEA
asoTo pue goTdwes y3noxyj unipos
Fo punod auo ysniy pue H aaTeA uodo
‘n oaTeA 9s0T70 ‘wnipos Jo punod auo

X0 () deas yo uoTzernoreo 31B8aday (8)

‘ge1sd 0g 031 ozTanssauxd

-ax pue jo0d a8aeyo uo aanssaad

paoooy °N pue I ‘L SeATeA Usomlaq
JoTdwes TITF pue p aafea uado (L)

-60-

*eisd Qg 031 9ztanssoadex pue
jod aSxeyo uo aanssaad TeUIF PIOOdY [
‘P pue Y ‘g SOATBA USOM]OQ SUTIT
111 pue J aafea uado ‘H @ATeBA 9SOTD (9)

*qutod UOT3IBIQTITEO

puUODSS B JO UOTIBUTUWLIS1SP OUY3l MOIT®
ITITM J93Fsuexl punod duo a8y} JI93} e
7o0d a28xeyd ayjy ur aanssaad [euTlI
oyl r"jutrod UOTIBIQTITEO 3ISITF 9Y3
JOI 9qnjl [ Y3l S30BIUO0D 3SITJ [9A9T
WNTPOS 8yl USYM POpI0odIdx g pIhoys
70d @3xeyo ur aanssexd ‘sxoaasvyl
*S9UTT JI9Jsuexl SUTUYSNTI OTTUM
peleaqrIIeo a8q 31snu uel Tesodsip

UT J038OTPUT T9AST aqnL £ -HLON

SYJI euloy 2anpasoxd uotlexadQ

J9n1qI00dd TIId IT dOOT



*pesolo y pue § ‘M ‘n ‘d ‘D
SaATRBA U3ITIM I pue Y saarea niyjz N pue
d SoATeBA Us8MmM)lOQq SUTT ©9Y3 93enoeaq (g)

*pasoIo

V pue ‘g saatTea Y1tm sSurjilIl joloSemg

pue 3uiqnj [9831S SSOTUIBIS OT1TULGWNE
U3 TA JITOAIDSAI USNIJ 01 d 9ATEBA YOoBIIY (P)

‘d,00€-0S8C Sayoeaa
aanjexodwe) usym (g) deis jeadsax pue
SI931BaY ULAO We3SAs Joysuexl uo uany (g)

*09s/00 P3S 1-0T X G FO o3eyesT
S9TEMOTT® WNWIXBW Y3jIm (995/00

P2s [1-0T X ¢) £1TATITSUSS WNWIXBU

1e walsds Suriduwes HOoYO-3IBST PUB JITIO0OA

-I989J USKEJ O3 J030938p jedaT yoelay (2) &
1
‘[ pue ] So9ATIBA 03 yoelle
pue N pue I ‘Y ‘g saATeA Aq papuhoq
S9UTIT JO dunicAa pIcy o3 y3dnous a3IvY *se31no pue o092
JdToAxesax ysniF ytm Jojdwes aaedead (1) °H -jyeaT ‘Jordwes mou yoelly ‘H
*posoIo
g pue J ‘p ‘1T ‘H soatrea yzim uado J pue
D ‘g ‘q soarea oaedT 31deoxe (1)q dois urt
pat1elap aanpedooad Sutmorrol 1od o8xeyo TIIIOY °DO ‘3od a8xeyo TTIF9Y 'O
‘saanpadsoxd
Toajuo) pue ZuripueH TeION *aanpeooxd SutueaTO S9ATEBA O]

TTeXTV ‘V-00-8T00-£0 'ON ~oadg Yl TM SDOUBPJIOODE UT [ pPuB ] SaATeBA UBOTD (£1)

*d1q1ssod se UOOS S SOTITBIOW pue (Q IOF
9ZATEBUBR pUB U9ZOJIJ ST WNIPOS USYM
r pue I soareAs je Jordwes j309uuodsid (Z1)

SYIeuoy 2aInNpads0Id uotyexado

FINATO0Ud TIId II dOOT

- .




"d,00G 3E anoy a2uo JI0j7
doOT UT WNTpPOS 93BINOITO pue ‘Iuel
o8ans dooT eztanssaxd ‘Y earea 9soTD (S)

‘poaeaTd o9Je

J pue J S9ATEBA US9M]}d( SSUTT JI9F

-sueal pue jod a3xeyd usaym 93EBITPUT

111m 98ned sanssoad dool U0 BSTII

asanssaxd usppns -xuel a3xns SUTTILX

ysTuiy pue aafea usado-ax ‘ersd

91-¢T 03 3o0d a3xeyd oztanssaad

pue g oaTea osofo ‘ersd 8-9 SoydEOI

sanssaaxd jod a3xeyo usym "Huel
o8ans TTTI pue ATmoTs ¥ @aTea uwado (%)

*d,00€0ST
oJIE SOUTIT 71BYl 2INsSse 0] Wd3s4s

Ioysueal ut saanjexsdwe} pxoddy (€)

‘qutod STU3
*etrsd 1€ POITTF ST Huel 38ans doct !
0g-¢z 03 10d 23ieyd 9zZTINSSdId 2) oyy wdd-.Qg ueyl SE57 si ju9] m
—“u6bd udffie sy ¥I - pardunsal !
‘uado pue paysnijaa oq jsnu we1SAsS
I pue ‘9 ‘9 ‘a@a ‘o ‘n ‘pesoTd zoysuexl oyz ‘untpos ul O wdd
s pue £ ‘T ‘H ‘N T ‘A ‘9 ‘D ‘da 0Z ueyj oxou surejuod ordues
‘g ‘y :SMOTTOF se saalea }oauyd (1) I ysniy wojlsfs xagsuexl oyl yI I
*ojnutw Jod I93TT-UOJIITW
1 ST pemorTe 231ex dn-jeal unwT
-xey "L pue I ‘N SoATes uUsomlaq
zotdues jo o3ea dn-yea1 aansesW (L)
*aanjeasadwa) I9IsueIl O3
dn weisds 3utaq o3 sadel Jutrieay
pue sxeleay usa0 AITOp UO uxn} pue
L o9ATeA 9so10 ‘SButjexado s1 dund
uotr uayy ‘dwund UOT UO UIN} PUEB M4
®>Hm> uado 8 uoaodIw (QZ-0T SOUIedDI
sanssaxd uaym N aaTea uwado (9)
SyIewoy aanpaosoad uotlexadQ

JINaIooud TII1d IT dOOT




‘sodey 3urt
-1B8Y puUE SID31BOY USAO0 JJO uanl (8)

*ITOAIOSOI USNIJF
o1dwes TITI pue N aafea uadQ (L)

‘unipos Jo TInhJ St aotdwmes
1B1Y] a2xnsse o3 aldueyo aanssoad
oAx9sqo utede pue p aaTea uado (9)

*MOTJI S931BOTPUT YOTIYM o3nesd aans

-soad 3jue] adans uo adueyo sanssaad

Butaxesqo ‘p pue Yy ‘g soayreA
usemlaq SUIl TITF pue Y oaTea uadp (g)

‘posoOID [ pue 4 ‘N saalea ooyl (%)

*d pue D ‘T ‘s ‘H soATea 8sol) ‘o
‘pauado ST H
OATBA USUM 8STJ aanssaad ou moys
pInoys a8ned wnnoea a9yl ‘[

pue ) ‘J uoom19( SSUTIT J9JSueI] .

oyl pue a3ned unnoea oYl U29M}Oq
doap auanssoad juedotrITusSIS ®
Sursned jou ST I93TTI 3BY3 2ansse

01 H pue ‘7 ‘g seatea uado -q
*SUOIDTIW QT jhogqe 031 saurl pue jod
93xeyd 91BNOBAS pUB ] SOATEA
uodo ‘N oATeA 9SOTO ‘poasold g
B M S9AT®BA }20UO (I)I UT se

uorjrsod owes UT S9ATEA YITIM ‘B

-63—

!SMOTTOF S® P pue Y ‘d SoATeA
uoamloq Wo3sSAS JoFsueaj ajenoead (g)

*oTdwes Juiaowod
0y B1sd GZ 03 jue) 93ans ozTanssaad (g)

‘juel

28ans uT TelOW Snoaus3ouwoy UIBIQO Aq

. -oJ9Y3 pue juejl a83ans ojur dooT WoIJ
wuntpos TInd 03 juej adans ajzendeay (1) ‘L *dooy ut unipos aydwes °p

SI)JIBUWaY aanpaosoad uotlexadQ

TINAIO0dd TIId II dOOT



« e

*Axessaddu ST J
dojs 1 o8xeyo doof @and uTeBIqO 03
sdo1s @UTU 3SITJ UT PaqrIOSdP

. aanpeooad 3utysniy SIT3Ud jeadoy 11

*q oATeA U2dO
pue ‘s pue T ‘H ‘Y seafea 9so1D (L)

* £qdwe
ST jueyl 923ans uaym ©3BOTPUT
IITM A Ppue [) S9ATEA US3aM}d(] a8neld
9STOH JO 9SEBaJIOUTL aanssaad
‘sjueq TesodsTp O3 28ans WOIXJ
untpos dump pue ) 9ATEBA uado

‘g oaTea uedo ‘y aarea 9sold (9)

‘posoTOo M
pue A ‘d ‘D ‘d saarea 29uyd (S)

*L 9ATEA 9SOTO

‘4 pue ) ‘s ‘1 seatea uwado (¥) W
1
rersd ,,oanpasoad
0€ 031 uel o3ans 2zTINsSsadd e) Jopun po31edIPUTl SE ‘3jue)
TesodsIp 03UT PodIeYISTpP
.MOOOM!OOMN 0] we3sis 2q 3snw juel 8dans ur a8xeyo
Jojsuex)} 389 pue J 9ATeA uado (3) sandut ‘ostmiayiQ ‘undaq
aq Aew uotjexado dool ‘O
‘pasofo Y pue J ‘r wdd Qg ueyl SSOT S©3BIOIPUT
‘1 ‘H ‘W ‘T ‘g ‘D seatea ooyl (1) N wnipos ay3 jo sisdteue 3I "N
saanpadsoad
Toxjuo) pue SulTpueH TelaN ‘aanpoooxd 3uTueaTO dATBA O3} O3
TTeqIV ‘V-00-8T100-€£0 "ON ‘o@adg Sutpxoooe p pue I soarea ues1d (IT)
‘o1qrssod se uoos
se SOT[[eloW pue O JOF o9zAf{eue
pue asAowsx ‘xordues TOOD utredy (0T1)
‘Y pue p ‘N sealea 9sord (6)
SYIeway aanpads0id uot 1BxadQo

qYNAIO0Ud T1Id 11 dOO1

] ]




‘11 dooT 3s9], uoTlenyeay jusuoduoy ‘A£1ddng uo8ay pue unIpog ‘8z oanSI1g

Tae v inis Lol - 3 3
oreo] z { € 1 v | 5 { Lm i z | g ] I | ot | i
S 3 133ws | REERTY WS
1 el c6#7-1€19645 Q) | e — B .
on omo] 3zis |ow ana01 300) e N g
L] TETZ £ SEN _on oo [P R 7 E b~~~ - oo z
- Z 4007 o ~ =R B S TI G 35 e v
L 4870 NOULUWYNTEAT LHIHNOIMOD |77 =722 ] S30v3805 TV
A R AR \
- hariH] FITOON | 3 5310y NoSYY
K Tdd S NODYY GNY UG0S sulzrii~~mbsr ~v> T Svad 30n1a e - wanen
— == = ) 4264 vl ) F SWHIDIC 30vide \
. A C7 % i £ 3 LS b 5 Ao Ssonsios N
- N n@iveanss 3w S0t a0 SsimgIo S5 =
oo/
VWL WO ST \\lu.i\u AAEIOINIL s T
a ® R A = S a
\
SO A 275/70 ULS 00! X S L& QIMOTIE SHYIT /
ON - SNOIIDFNNCD G&IINL MIZIS ONE STTIM
2 HOIND MEIT HILIWONLIFIS SSYW WRIIIH €
A SONILLIZ ANV ONIBNL ¥ gIFM /L 2
= L79-9LSE WNLISE Y7l LSS YE 5
e FAML TG OL SONILLIS ONE ONIGRL 776 1 .
1
4 =
® NV ¥
P WNJYA
b -
& [ e 10 - \
)
N1 u— TNIT RISV TL nN
= A ©
i @-.. !
o | MI
< Bo5-/01960
Bor
O
QO
O _OMEIATTD 0D ‘TONS NHTTINK a& @
7L OIVIHD " 9/ /LNTIIS # DTIM Q\V\
WNOI NMOLMIN “0ITGNLMOTINOT FS/7H (2, anmwa
st . NOIY
a AN MZNN7d S2VOULDT I7 WIosn (A e s IS4 4
AW RapoS SL o7k Wen 79 (X) =
- LSOYOHSY - [Sd ©00Z-O G
55 OVE -3804 NOQINOE QIQTIM -~ 3d4L (M)
MM 1431700 “0D Nosauivw 3HL (D)
- Ho00b) A DD -
G757 -S8I1E - QINIT WNINODHIZ - Ttk L (A) -
‘NI '3180d ¥7 ' DISS OOk -0 OIWHIHL -IdAL () e o)
SI¥D ONF MIIN SS DIE FAL (S o @ % e 00
' / §
NDISIT S5 $09-T (Y) s e J’
PN TUASSBYD CONI 3HOH  SSDIE FdAL () 4
4 I v IATEN 02771, % | STH-0S-#] S/)4)
[ 7 INEL TOLIHO [ZANNO) ®
: ’ M A ZVIINI #/2/07%/| £/
| 7 DA Or - 585 osLig7| 2r| ().
T < AT _7¢TE SMOTTFE | & Edb AH| 11 @)
. | / IVSL LoN S7 ) |
i NOH N 01-5-93174| L -45-55| & @) I -1 )
1 2 mo 0P - vOSE 7,
+ ! Ak«m\wwmmvww\uhom WWw or-® W Mu& 7 (W03 ) wolv 939 3yn64374] 08541 ] 17 §22)
! FATVA TVIS SMO7138 9P AL D |) S e P (MION¥3S3Y HSnad 31dwvs] _.4.0e
7 HNEL 75504510 §O8-1E19%AS. & (S) / 26 HIIW SN 9207 61 [(¢8)
° — I L R 0 W 7 ‘ SOLL NI 804 . %] 12084 27| BT | () ©
o 4.4 R VR 11§0-N3 ¥7d SHoisiAZd Teano] | g|[ 7 FAIGA TYIS SMOITFA | L -AKH & (o) A o )
. e ﬁtsu,c ¥il 0300V 12 9 0T Swiii- tza*v I m 7 Forre NOILTZINOI mlma\‘\ 5371 % i(x) T W01 G0lL_235/7 wl 076l L 57 «
AT G0 ] 4708 Sy waim 33¥9y oo ¢35in3y vl 1l o ] ) U1 7969 swrrssavd | wi5a0e-0] 7112 )
03A0kde¥ | 31va | 114140530 [anvoz|wss] v T 17 N .
SNOISIATY ta_- “oN S_b-w Moz ANYN BO NOLLAIISIA N.EH INYN HO NOUSIYISIO % NOUYOLAINGO! Wi
T T < T € T 4 1 &w T~ ra | ] a6 T o1 T [
d e







APPENDIX III

PROTOTYPE CORROSION LOOP FILLING

PROCEDURES AND SYSTEMS

Contract NAS 3-2547

—-67-



“ 62 2an31g 03 JI93I9Y

*oanpaooxd Buissedino
oyl ut sxojouwexed juejaodwt
oYyl soaTJrooads pue sauiljap

g-00-¥£00-T0 "ON uo13eo1yIoads

SYIBWDY

*g-00-$€00-T0 UOTIBOTFTOdS

ur par3jroeds se oq pInoyYs ajer

sjea] pue 936l 9sTx aanssoxd aylL °d
aATEA 07 payoelje aq Kew Jo9jowox}dads
ssew unIloy 9yl 'O °oaTeA UY3noayl
xordwes oY} 3noayeq PUB }OOUO-HEdT
alenoeaa ‘posoTd Y Pue O saATeA UITIM

*n eaTea 03 xotrdues oyl yo II 2ATEA
pue ‘dexy 30y oyjz uo Q 92a[ea 03}
Jatdues ay3 uo pr 9aTeA SUTIO3UUOD
£q (gz ©In31J JO £G WOIT pue

0¢ 2an3tg 99g) as1dwes B yodoel3lVy

") O9ATEBA WOJF UYOBIOP pUE ISUTBIUOD
Sutddtys oyj3 uo aafea sed ayjl 9soOId

*g-00-F€£00-T0 UOT3EdTFIdads 03
Sutpxoooe 31T dexj-joy pue dexjy
joy ayy o3 untssejod 8y} JI9Fsued]

*g-00-$€00-T0 UOT3EBOTFTIO0dg UT
pejeotput se dexl 30U 8y} sedinQ

‘pTOFTUEBW
uoSxe-wnnoeA 8yl UO (J SATEBA
03 dexy 310Y4 9y} U0 d SATEBA UYDBIIY

“d-00-¥€£00-10 uoT3edTFT00dyg
03 Sutpxoooe untissejod ayj} sed1no

*dexy 30y @2y3 uo ®

aATeA 03 9aTea So1 dTIp IOUTEBIUOD
SutddIys ayj3 yoejlile pue ‘proyTUuew
uoSie-unnoeA 9y} JO O OATEA O} dATEA
sed goutejuoo Suiddiys oyl Ydelly

)

(@)

(®)

(®)

(@)

(®)

(CY)

(®)

aanpaooxd

*saryTandwt OTTTelou

pue uU98£X0C JO UOTIBUTULIDIOP
xoy uswioads B UTe1qO O

- unisselod @9y} Jurirdues

‘untssejod oY} WOIJ USB0XITU
pue ‘uoqaeo ‘us8Lx0 se
yons soT3TINdWT SA0UDI O

- untssejod yo Sutrddeal 30H

*dexy joy ay3 Jo

SooBJINS TEBUIDIUT Y} WOIY
sosed paQqIosSpe SA0WSI O],

- dex] 30H 30 SurssedinQ

*quesoad aq Aeuw
yotym opTIpAy Aue asodwod
-ap 037 pue sased papnidd0

pue poATOSSIP 9AOULI OJ
- wnisselod JO 3ursseding

uotyexado

* ) @ousgajey ul peojuasaad aie xTpuaddy STYl UT O} paIIdjal suoTl1eOTFIOoads 1TV

TANAAO0Ud DNITIIA JOOT ANV NOILVOIJATYNd WAISSVIOd

dOOT1 HdALOLOYd




*PasSOTd D 9ATEA Y3Tm J 9ATEA UY3noayj
J}oayo YEary °"Pasold T pue (Q pue
uado | pue N S9ATBA UlTM )} pue ‘p

‘I ‘p saaTeA ySnoayjl swalsAs TIT13S
pue unnoea y31y dund y3nox pue
‘uo8oxytu pinbr1 yztm dund uotl

-daos TI1J pue H pue J saAaTea 8soTd (4q) SITem woxy sased paqaosqe

pue pasqaospe aAouLBI O]

‘umoys se | pue N ‘O saafea - wo1sAg wnnoep Y3TH
je 11T131s 01 dexy 10Uy yoelly (e) °g pue 11118 Jo 8ursse3jinQ ‘g

"0 aAatea uea1d (0)

‘soTiTEloUW
pue ua8dixo xojy unissejod azdTeuy (1)

‘) pue I usamiaq pue ‘Q pue

PP saATeA usoamilaq Jo1dwes aAocwax

pue aanjexaduwa] woox 03} wa3lsAs Jo
Joputewax pue dexi 3oy ‘aardwes 1oo) (YY)

‘PP pue O So9ATeA 9s01) (3)

-69-

‘a1dwes B ureilqo
pue aqny stdwes oyl ysniy ol 1InjJ
¥/1 anoqe s1 dnd ay3z y[rIuUn dndo ayjy
ojuf unissejod 8Yjl MO[JIDA0 ‘qx0d
1y3ts Jordwes ayj 3ursn ‘xaydues
a2y 01 umtssejod 3uT13TWPE SNyl

‘0 aaTeA uado uayyl pue d 9aTBA 3SOID ()

*d,00¥%

1nogqe 01 SdUIl JIdISuUeI)} By} pue ‘pp

pue O saa1sa Suipniout ‘xardues pue

dexj 30y 2aT3juUS 8yl 1eay pue d pue

saafea y3noayl axesydsouwle auo jnode
01 uosxe yirtm deail ijoy ayz oztanssaxd ()

*IJ0)
z 0T ueyl Ssa 01 paiendeas aardues
8yl Yiim D pue [I saarea 8sol1d (P)
. S)JIeWDY aanpadoad uotiexado

TUNAIO0Ud TIId WQISSVIOd-dOOT AdALOLOHd



‘I pue N SoAT®RA
01 sourll Ja27suexl SUTITITIF Snyil ‘O
oaATeA uodo pue |§ pue N SoATea 9sOT1) (°)

‘d pue D soailea ysdnoayz

*dund TeoTueByOSW ersd gz 3noqe o3 dexjz 30y aztanssaad (P)
y11m dund uorjdaos 3no dwund
pue n aA1eA osoro ‘dund jae3s ‘dexy pPIoo qIOSOAI) 9yl 013
‘dund uot3dIos yYjim SUOCIOTW us8o11TU pINbIf ppe pue axoj ¢-0T
0Z2-01 01 wa3sds dund ys3noy MmoTaq 031 TTII2S Ut aanssaxd sonpay (9)
*d,68¢ 03
-00g 031 J9SuUD2puUOod 9yl pue 1,009 pue I
-00G ueom3aq 03 jod TTT}S 8yl 3BSH 2
*1,00€ 1noge 03 TTT3S 8y3 o3 3T Bur !
-308uuoo sautll pue dexl 30y oy3z 1e9H (q)
‘D pue ) S9ATEBA UsS9Mm}d( PTOJTIuUBU
uoSae-wnnoea o3 dex)l 3oy 3oouuooey (B) 9 TTT251d 03 Sutaedaad ‘g

‘uo dund uot
Ulta IJ03 o 0T ueyl SsSST aq pInoys
pPIoO uaym [ITI1S oYl utr sxnssaxd oyl
*pPIoO welsds yrim anoy Iod sIeo3IT
-1103} o 0T UBY] SSOT pue 10y Wo3SALS
Y3 1M anoy xad SI93TI-II01 , OT X G
ueyl SSOT ST 931BI OSTI wn:mmmhm
1t2un Suisse8ino anurjuo) “dund
UoT «3JB1S pPuUB I puB J S9ATEBA 8SOTD (9)

*POSOTO H 9ATEBA Uj3Tm J SATEBA
ySnoayyz 310y S1Iym wailsds qoayo-yeoT (P)

‘d,06T 3NnOgqe O3 Pd3EdY 99

pinoys welsdAs dwndaxoy oyl °JdA,00¥%

pue ,QGE U99M]}d(q 0] WO3ISAS wnnoea

y3ty oyl pue J,00¢£ pue ,0GZ usamiaq
01 TTIT3s oyl jo siaed Tre 3BOH (D)

SYJIewdy 2anpao0ad uotyeaado

JUNAIdodd TIId WNNISSVLOd-dOOT ddALOLOYd




*2WT] awes

ayy 3¥ poaddols oq a3snw Surleay
TIV  “1113s @Yy o3 uolae 3Jut
-13TWwpe Aq awrtl Aue e A11dnaqe
paddojls aq Aew SUITTTIISIA

"sST109 3UTIfO0O
ys8noayjy a3ex moly arte 31snlpy

*I1T13S wex3oxd SIeBIJIS8lEN
Sutaesg oyl ul [oaoT unissejod
o] SUIWIS]dP 07 pasn aq Aeu
poyjzesuw ayt1joxd sanjexsadwel ayjz
1EY3l pPO3BIJSUOWIP U9d(q SBY 3]

SYIBWOY

.

‘pasoro 1T pue uado

£C UY2TA Q pue IT soaTea Y3noayl
JoTdwes 93BNOEBAY “JIOATISO9I

TIIT2S JO 7T @afea 03 asardwes uo pr
oaTeBA 3uTlosuuod Aq xsTdwes yoelly

‘aanjeasdwsl WOOI 03

wo1s4AS 9ATIUS TOOOD PuUEB UOTIBITIL
-s1p dojs ueyjy f31813no Issuep
-U0D JO W03130q 03 T[INJ ST JISATED
-9J TT3UN UOTJBITTIISTP SNUTIUCY

*IDATO09

9Y3 UT O9STX T[O9AdT 9yl £q poutuw
-I939p Se anoy ue punod auo j3sesy
je ST 938X UOTJIBITTIISTIP aY3 Triun
aanjexadway 30d TTT3S Ol oSeLIOUT

I,00Z Dbo9OXa9 30U S90p 19T

4no s3T 31eyl os pajzsnlpe aq jsnw
aanjegadwa) aosuapuod 8yl pue jutod
STIY3 3B 20UBWWOD TTTM SBUTTTIZISTA

"IO1BOIPUT

19487 pue dexjz 3oy ur doap sanssaad
£q paxasysuexl umissejod oaud
*oT1yoad sanjexsduel Aq T24A87
SUTWI®18( °"MOQTe JO wW0330q 1€ pPIom
01 3od TTT3S TTTF Pue N oaTea uadQ

W

9ATEA 9SOTD ‘ITom owaayl JO woj330q
03 j0d TIT3S TITF O} MOTFISAO

pue unissejod Yl IM JIDSUDPUOD UT
ooeds xeTnuue TIIJ pue W aATeA uadQ

"j3od 1113S o aytryoxd
sanjeroadwo] paoddI OSTY ‘J03BOTIPUT
19491 £q pue a11yoxd sanjexadway £q

dexy 30y utr 18487 pInbiT autwaalaQ

(®)

(®)

(P)

(®)

(@

(®)

€3

2aNnpeooad

JUNaIO0dd TIId WNISSVIOd-d00T AJALOLOYd

untsselod ayz gur [dues

Burlitrisid

‘8

-71-

‘L

uotjzexadQ



‘POITTE

Houmﬂmaog

‘4 9ATeEA yYSnoayj SUTIT JIdFSUeI]
Jo Sutyoeyo yea[ pue Surssed
-qno Sutirtuwxad snyy ‘axogzeq

pesn uoa(q oAy SwWO3SAS Y3loq
uoym ATuo AIxeSS908U ST Y SATEA

*g2anpadsoxd
10x3u0) pue SurlTpueH 1el13N
ITeYIV ‘V-00-8100-€£0 °"ON °0odg

syxeway

I1tm 20d 23xBUO puEB SOUTT 88U} OS
‘pojenoead ST Wo3lsAs 8yl Jo 3sax
oY1 pue 3T UT asanssaaxd uol8xe eisd
0T 2nogqe sey TTT3S °1 @aTea uado

*d1,00g 03 JaTdues
pue jod adaeyo ‘e s4s JoIsueIl
‘sout] Jojsuell ‘IoATed2a TITIS 1Ed3H

*pasoTo
ST 44 °HH pue 1 ‘A S9ATBA 8SOTD

*poso1o HH pue Jd

‘X ‘X soATEA UITM HH pue Jd SeATeA
ySnoxyyz doo1 Oo9Yd ¥eOT puE 3no
-oyeq ‘®31ENOBAD pUEB DD dSATBA 9SOTD

‘posolo dgd UM HY pus
9D saatea ySnoayjz doot dund ysSnoy

*ornutw xad

SIS1TT IIX0) M|oH ueyl SsoT ST
8jeX 9STJ aanssaxd [riun 3nosyeq
snuTlUO) ‘X IO Z PuUE N SoATBA
ySnoayz ad pue 44 ‘M ‘] soaT®BA
03 saiordues pue wejlsAs Jajsuer}
jo9ayod eoT pue 1nodaxeq ‘s3enoeay

‘S pue T soAaTeA U9OMIa(
swo1sAs JIoIsuexj pue TTTIS 309UUOD

‘r[ 8ATRA UBDTD

‘untssejod
ozATeue pue pr pue T saaTea 8SOTD

‘p# uotrjexsdo UT PaqTIOSaP
se T oATeA ySnoayj oTdwes o3eL

‘ersd 0T
ueyyl oJouw ou 03 TIT3S 9ZTINSSAId

(®)

(@)

(e)

(P)

(@)

(@

(®)
®)

(»)

()

@

aanpeo0ad

TUNATO0Yd TIId WNISSVLOd-dOOT AJALOLOHd

*S$90BJJINS WOXJ
sTetaajeul SuTjeuIuejucd
aAowaI O], - 3104 @3aeu)d

‘01 pue welsAg Jogsuex] 3durysnid 0T

I

N

™~

i

doo1

‘6 pue wa3ysSAS JaFsued], 3ursse3in0 ‘6
|
|

uotrexadQ




‘POSOTO DD PUB VYV U3 TM Z DPue gg

‘aq@ ‘md searea ySnoayz dooT ojenoeay () €I jue], ©3ang doog SurlITd ‘€I
*rT aAaTeA y3noayaz jod a3xeyo TTIFoH (9) *jyuey a3ans door 01
J9Jsuex) JoJ unissejod Jo
‘*HH @soT1o uayy pue HH aunToA umouy apraoxd ofF

aaTeA y3noayjl zod o3xeyod ojrenoeay () °ZI - 304 ®3xey) SurlITIFdY ‘21

‘9T Oooays YEBOT pue nosyeq

*saanpasoad ‘a1enoeao pue aordwes mau yoeiily (p)
Tox3u0) pue SurlipueH T1BISN
TTBATY ‘y-00-8100-£0 "ON o2dg ‘N dATEA UBSTY (D)
PP pue | saaTea BUTISOTO *azf1eue pue aoydues
9d0J9Q JJO SJI931EBOY USAO UINJ, sAowRI ‘pp pue [ saaTea 9sO0TD  (4)
‘ordwes o¥el puek ) aaTeA uadQ (B) “IT unissejod ayjz Jurtdwes “TIT
‘HH aAT®eA

uado pue et1sd Qg 31noge 01 SaUTI
sed welsds Joysuex}l aztanssoaaxdey ()

-73~

‘T 9ATeA UY3noayl jod a3xeyo Irryey (L)
*Axess9o9Uu IT T113s @ztanssaxdeay (1)

"II pue HH ‘A ‘N saatea
9S0TD pue WolsAs JogsueIl ajrendeaqy (Y)

‘oaTea oyjy Kidue pue 893 oyl 1I®
SUTT 3a0US 8yl JIBIT2 03 ) aaTea uadg (8)

*juel [esodsIp OqUT Wo3lsdAs jod
a8aeyo saatjue Aydus pue A aafea uadQ (F)

‘HH oATea uado pue eisd (g 31noqe
01 sB8 welsAs JoIsuBI) 9zZTanssaad (°)

' "1 9ATeA 9S0TD  (P)

SYIeway aanpaosoxd uotleaadQ

TINAID0Ud TIId WNISSVIOd-d00T HJALOLOYd




«

‘3o

sI9180Y UaAO JUTUIN] DTV ‘pp pue 1 saaTeA 9SOTD (D)
‘ardwes a3e] puUE [} dATEA uado (9)

*seull J9Fsueal TITF 03 A4
aaT1eA uado pue HH pue § S9ATEA BSOTD (e)

‘pesolo ad U3t gd Pue A ‘VV SoaTeBA
ysnoayjy xuel asdans aztanssaaday (P)

*SUuIXTW IOJ S8jnurul

SATI 3noge MOy °uel 93ans ojuT

unissejod dunp o3 pasor1d dd UITM dd
aaTBA YSnoayy juel 28ans 931eNOBAY (2)
“4,00S 3B .INOY dUO JOF 93BINDITD (4)

*dooT TTTF 01 HE pue g9 ‘VV
soATeA ySnoxyiz yuel o3ans 9ztTaInssaad (®)
xatdwes ojenoeay (3)

‘HH 9SOTO uayl HH SoaTea
ysnoayz souIl J9Fsueal ajendead (J)
‘a@q pue JgJg saATea 3soid (9)

‘wo1sAs oanssoxd uel adans

doo1 ut o8ne8 eanssoad uo o3ueyo

uappns £Aq peansse oq TITM I9FSUBLL

*jjueq @8ans ojutr jod a8xeyd ALjdue
pue Jd ©ATEA USYl pue HH oaTea uado (P)

*e1sd gg 02
sout] sed wej3sLs Jagsuex) ezlanssaxd (9)
‘@qg pue T seAlea 8soiDd (4)

sijaeway aanpeo0xd

JUNAIO0Yd TIId WRISSVIOd-dOO0T AJALOLOYd

‘Gl

‘PI

a1duey untssejod Suriel "GI

*$90BJINS WOIT
sTeTIajzew SurleuIweluUOd
aaomdx o] - doog 3utysnid ‘I

uotjeIado




=75~

*a1qerdoooe s1 unitssejod
1T7un ardwesax pue ysniJy jeodey
*o8xeyo aayjoue Yjlia ooeTdaa pue A
aATeA ySnoayl xuejl [esodsip O3uT
yuey adans dunp ‘jou ytr ‘doot

una ‘oyrgqezdoooe st umissejod I (@)

ro1dwes ozATeuy
'N oaTeA ueaTd pue xaldwes aaouwdy (P)

SYI BWoY saanpadooad uotzexado

< JINAIdOoUd TIId WNISSVLOd-d00T IJALOLOYd

&S S 5 & Gk G G &) o= B G S R S O W e s e



wa3sAg 19Jsuei] pue UOTIBOTIIang unissejod doog adLjojoiag

*OT3ewWayds

*6¢ 2In31J

, z | e 2 1 v l s ] to 1 . 1 S | e 1 ot | "
1= 30 i3ams] = Snon IwR]
. ggsaivre|ay - | e
onomalazsfonumaazgon) 0 e m——m o —— == 0]
L¥$2 -£ SVN ONLIHINGD| ATV \ i/ S
L2 g - 0 90 w03
— DILYWIHIS WILSAS Fomrd M“WM\\.». i 3706
1 y3ssnwyL 3 NOILYO(4idnd M [z, u\\vw,“ﬂw o s T : WaLses
] d007 3FJALOLO¥D qunf-—-1-—-—--%- e 3 sTou030 3Nt W3LSAS WIISAYSL woILY2tA¥nd
LI Svansas P W USY 1% 55 W ] —saom ¥ » Nﬁ.m.m \\\\\\\\\\\\\\\\\
- 0.-—uu_u®_<-u-u- ET) SIUNIYNDIS — au_wdu&mgx»owhﬂﬂ:
¢

0
2
G
I
fa
I

g

ol [

|

Qh 2ANLVINNYIW Vod 10N
/ ONIMY YA IFONIYIATY

||

Tion 135) TT1408_NOAY

155 bos o145 % 0id IH

' MINID WNINYVLIL 12
I Yol¥ 0N T3N3 AiNd1 19/824i] 09
z L0S-#SE & 00 Wy 7 ivwed 39avT4| { ¢i 2408 )| 65
[ (S 320N 335) ML IM13¥0d| JZogkzz wo| 8BS
oo sv G0 S 1 3s0M WONIVA of im0l SWL IV SILWMIWYIL WiAS ORI[IanvN warsswiod | 4§
it Y0 ¥IMI3Y_ JivINLSIO 62 7 Q¥ s smoyiza| (o2 auen 33) | 98
1 (11329 335] wo§z Lwod maln | 29029027 ¥l 9T [ $39Av14 d41wod eum ¢ 33.1] (1 3400 335)| 55
] JI 40D NAVL WANDIVE 9037 v 435 #0£-IWA$ 90" ¥ 0 G DMgNL +5
1 S2063y1¥> gwnd  Teomvioan| (12 340N 335, 1 WILSAS  DNINWYS 2£501¥6 | €9
[l ANVI_T¥S504510 ] (51 30w 335) Youvmm93N 2y05534d|08S-61_13dow_| 2§
: V154 007-0_35¥D 3¥0ss3vd| (£ 3i0n 335) ] 9041 - Jolv3ian1 13A37 Q10D s
’ (OO 3AIVA | WLl AR 10D + L3100 335) SINVA_wardv A_WDIH LOOSiSE 1300w | O
1 435 $0E  1og 3DUVHD H 45 s3zon 33s) $IPNYIL 39§
i Teaa0m 335 3IA | SH# kL pi¥d ] WVIARO) NI ovA wom 2 3AT¥A (X3
(i ion 335)| [ | s34 awrimed wum wil 0D $¥0SOAY D was T s3wis 422 / M 3143¥8 D140 2+
003y sv| _idseetwi¥zi9> imor >(77943W 18 ’ NILLID _WOIWNINIZ Lb
7 35 vot @ ¥Z1- 8> YISNIANOD 75 3108 335y 3338vid 39
] 435 ¥0§  lod TS ! 215/1001_Jwnd wo! 300/ui| os2 4122 1mom| 74
54079 | € Sit o maosat xolvwsw>-3ivaw] (v 31N 33%) / N w1 _330| (v3:0n_335)| S
T | Aondmoool ds- 209 Asto-iam ¥3ANIK| (¢ aiom 235) ] 5 § w3035 (uwzaonm 235) [4¥
] 4 o0%1 o X 2705 - dv¥i ioW 7| 9sofs-+56 s Lvran03 18vaviow Sonwra[{ 4l 3i0n_335) | fo
(® 2u0m 235 ) 30ie3¥8 ves wINL G 7| 3oags 39 (% ivignod Jwum 2 3diNfivSazen ak) | ZH
W[ alrsr 3sa swwaw3es - NOILYIASNI € ] Somed ievanos wam L Smoat3d| (ridsen 235) | 14
] IMow AN ' ! $3M%4 _y1anac wim 2 Sco173g| (W ason 335 | oF
‘155 € (¥ srion 335)
[ (097 4N15 wo3oiW § DY¥an- W37 (81 3a0n 335)[ 1 7 220014 L1200 waimooaap- 39V WO NSL-OM neow | €€
6 [C 3o |39 a9rs om0 swviene3 3, o INTWA| W ELY AR ¢iv0| OF (1 310N 335 ) 5300V 1
1 ((3200|378) 13m0 avams G wwm GATWA| SPFAL w13 | 6 ] Wvranod wim Waasen woik 31 3nvA| L205-156 Mow | G £
Sniairs INUNO DNIBAL T, Ne13TymS ft_3ion 335) Sanwid
¥ K 3eon|915)547 § w35 _Sm01136-3ATWA| _ moiiA Iss | § ! 0a%03 wim WACDYA KO 2 IATYA| 502 sawas | 4€
] (2 910m 225) _dwnd oniHOn0d| 8 Tovia o] £ 0033 5w [iss vor 31vm si0"v 00 7, ONISAL o5
i 0IdHZZ 4ivd dnd NOILJWOS , (§ 3iom3as 9 (€1 3ioM 335
z 0333 - 39¥9  374n030wdans | (¥ Fson 33| ¢ 3001005, owiasts e WISONOD| g-L$89S wivd| SE
il $35#V14 av1aA0D wum .t 3aN| (1 3on 335D | ¥ 30ns Y NOINC |- 9009 (i3 | b€
[ 17 [ Csaadwns) visa ok-c- 3onv9 3755389 [ LSS hof o H3S T 3did £f
[ [(7 320n 335) W02y 10534 3unssIid z ) deni %ok 4% Yol>2wnia Tt | 91E-m8-0ig wivd | TE
2 [}
)

PMI¥. 0, NOLIA 3O WOTZDYMS
USS $OF 241 Ok MIT VO OF W3S T, Yo

‘vd
1M CNmoL¥auvm o “4¥0d S1onovyd

fn
T AL2709V8 TN WIITH 4 AIMDIWD 30 no C§INOXAIA -0F

TOD¥IIMD 10D DIFIAN3IDS NoISIDINA - (T

Y170 12311100 “ONITOD NOSIHUVW - 61

OO ‘gNV13ATT? '0D §1ONd0Wd WYI1ION -8)
AWD T0LIW ©TV SILVIDOSSY  NWIWYA -4l
‘SNOILDINNOD FdAL AWVHOdWIL MmoWs SINIT @3liod - N
‘qwssoned ‘030713M SIv3s W -si

455 ¥0E 7y we B ONIBOL TV -#l
‘WD T390V S01 TMIO OVWYVW  4¥0D gl 0¥IV -l
0o " ON¥T3NITD “0D DNiLLid 0¥eIMYYD - HOTAD¥MS 2|
T00v¥010D ‘¥331008 “0) $ITUHI - VANV AD - I
290854014 00 ONVDIM T MmAZ -SYAIVIN XOTVWONMD -0
20648 “NO 41001 ONLYIN ALNG-IN3H - €
AN TSI NIVOUIN 0D WAGNNYIOEYYD - B
PN NAss3¥0 DN DoH <4
171 ‘09¥omMd WITIM -9
‘NOIVYIIO 51200034 WNAdWA ‘3D -5

ANS AOVLIDININOS
A anvTsI oo T0MNIVTY (yy0d  SIINO¥ AD213 - WANJVA b
CNNOD ‘NmelmaN "l "OD 340l NOOWNO8 ISIFH T E
‘ONI © 31¥0d4 ¥ 9454 00% -0 OOWYIHL-T
(a3zawny) ALea0d WO - 3dAL -T

a3M0uddv | aiva | N850 T3n02]wi o STz 15310N
ROEATE oz INVN WO NOUMOS wouvnawaa | s o aem ™ [ p— _ o _:uc
g | E— T T T 5L HHWwT | f 5 | S T o T

-76-




‘wa3sAg idFsuea] TeISW TIBYIY ‘wsisdg Surydwes umnoep ySty

*0¢ @in31g

N - ol
i croowal] z 1 € % | v 1 s 1 Lm | s ot { W Termme
. £ 133HS T M| FZ/5 7104 IS
M al ocsaree|aloves| L
- .
A3Y ONOMO[3ZISfONINAGI30C)) =~~~ 00000000 T s - oo m e 39| @
L ST-E - GYN O iVHINGD M..ﬂ.«hlnﬁsﬂlm&rwn\l
||||||||| o x0o|
= WILSAS HIASNY L S M
T IYLIW TYNTY T NILSAS S
ONITdWYS INNNOYA HOIH 3w F SYHI030 3V E
\\\\\\\\\\\\ ey S [ D F SWIDI0 3VZ e
- JIVaN3IAZ asuy #7 0790 31377 4 1ned R uuw mww._.m"wnﬁ
— s ni@@iveinas v S3nINOIS QIISI034S ISMYIHIO SSTINN —
o5
a8 L]
LO2- 947 ¥ WLiSY AVE S5 H0OE FdAL ¥O H
L1949/ WISY 3i¥1d S5 POE 3dhL “SAE SwILl “8d
L19- 216 ¥ WISV 3414 SSITWYIS SSHOE IJAL ‘PR T SWALl .
- SIVINILYW -6 o
‘O3 Y34 WV 40 °DD '0LS ¢.0/¥ § ONIGIIOxa i
03MeITY SHVIT ON 9Z- S4dS WIS LSIL MW¥I1-B
‘0.DRY LoN 5073M JO OMIHYID OV ' I¥- S4dS
‘D34S '3D HAtm IINVAYOOOV Ni 38 OL ONIQIIM TV L
A% ‘omerst an01 ‘0 1314MYTd “dWOD SHNOILIITII - WANOVA -
c) PN CTUNSSIYD NV THAYNIL INO “INI IHOH-S 5
o ‘AT9D 1 $3TIONV 501 ‘M0 NVWEYW YOO 410D oYY -4
3P . " vinyod 1190 :
i3] 011w otvd $S3UVIDOSSY NVIYVA “Ai@ SIDN00¥d WNO DVA-E 34id 1S5 01 HI$ Y
‘a "0av 0902 ‘ ¥3G1008 0D SdI1TIH - IANVEDT 3did 03HDION
% , “1ynap3 ¥O 1 L
LL3T49¥ 8 ‘02 ONrant 3181X3714 'sN -7 N
S3LON . — -
— i
o o
a ) a
?&mn
2 3
—
7 $5d-05 W4 05334, % - In1YA | (2 340N 335)| 1
[ 0314100w 14 AH o 3304 IAIWA| (6 300 339)| €1 |
El 0i-L58 bS5 # L1¥D
7 SNId11d WoINA _ TUESONDD| (¥ 3lon 339 21 4
G-450FS 4 1VD
7 ONiL1i3 AoING_IV3soNoD (¥ ddon 33501 17
/ 1205656 5 Symnswm S sion’sm3u>s| (€ 310N 335)| Of
7 SI0S -ES6 4 1¥0 L3NSV D| (£ 3408 235)| 6
. T 9105456 4290 o0V LYTANOD| (€ 32on 3360 €
] 490 -200L¥2Z 4 2¥D %2 moaNIM|(2 3ioN 335)[ 4 -
Jspbof $an3 3414 0¥ HDS Ty wiIM
[ [11wm $00°v g1 4/¢ SM01138 [(1 340N _335) | 9
155 vor
) 7 wd Y v gl € v G0 ¥6° ONIY Q
2 ] 341d_a3nlon + 2
2 . q 7 155 FOE _wni v 3594 £
, P12 WO ND T4 SIPNYHD IWH AN D [ | sfseot _341d of 458 %, Aao@ |z
@ﬂ&% doa IONYHD FTLIL v X wssv [ 15 965aI#6] &
G3A0NddY | 31¥0 NOILAWOS3Q wozfws 3 Ts T2l 1 on
SNOISIASY on_anows | 27 JVN 80 NOLLANOSN wouvaapsa | "
T T =z T e =" 4
T - B T v ! i 4g1053¢ |B mﬁw I s © ot T v
5

-7 -

»



*aTqemMOTT®

D95 /atTe 90 p3s X
/ 07-0T X €

"1 2an8t1Jg 998

“I€ 2an81d 998

‘d-00-2€£€00-TO
‘ON uotjeotryidadg SddS 929S

SyIeuwoy

pesolo HH pue Jd ‘X ‘X soatea
y3TA I Pue (QQ soATea y3noxysp
dooT ¥ooyo> ST pue 3NO3dYEQ
‘ajenoeas pue D) @ATeA 9SOTD (9)
‘pasolo dd UITA HH Pu®e DD
soaTea ySnoayjz dooy dumd ydnoy (q)
*ojnuIw Jod SI93T[-I1I03 m|OH
uey)l SS9 ST 91X 9STX aanssaxd
93 TIJUN 3NOd}BQ SNUTIUOD
‘H X0 7 saaATlea ysnoayjl dad
pue TT ‘M ‘T seaTea o3 xaTduwes
pue wolsAs JIOJSUBI] HOABYO
. jeaT pue jnoexeq ‘orenoeay (®)

‘we]sfs Jajsuexl

ur pasoIo 7T pue M ‘TI soaTea ATuo
Y1 TA YOOUO BSOS pPUuB H IO Z dATEA
1e I9j30wWox3loads sseuw Yoelly

‘X 01 II SOATeBA puE [] 9ATEA
01 prr saarea eBTA JoTdwes yoel 1y
'S pue

T SoATeA uoamlaq 3urqniy 9938
ssoTuTels OTI3TUalsSne ,Z/T PIOM

auo(q

aanpeooad

TINAIO0Yd ONITIII dOOT WNIAOS

d00T AdALOLOYd

*doorT wnIpos

pue we3lsAS aajsuea], 3ursseding

‘wa]sAS

JoIsuea] 3utryooy)d ¥eoT WniisH

‘wo)sds JaJysueil ¥Yy3 3Jurtysnijg
pue Sutisse8ino xajyye oardues e

utelqo o] - xardwes ® 3uryoelly

‘we1sAs aaysuel} 8yl O

- dexl 310H umipoS 8y3 Sutydel1l1y

*aand sT pue
peddex; joy usaq sey wnipos

oyl 3BY)} pawnsse 9q TITIA 1T
- untpos a2y3 SButddex], 30H

uotjeaadQ




urt

ut

ut

urt

urt

pautTIno

pauTIno

pauTIIno

pPauTIINo

PoUTTINO

*aA0qE g
aanpeooxd swes a8yl asf

“aaoqe 9
aanpoaooad swes ayjz asn

*aaoqe 9
aanpaooxd oswes ayjl asf

‘aaoqe 9
aanpsooad awes ayjl asn

*aa0qe 9
aanpaooxd swes ayjl asf

*ITT3S 2U3 Jo

peajsutr dex3} 30y o9yl 9 I[TIM 92Inos
Te3owW TITBTe °oyjz 3dooxe umissegod
2yl Y3 Tm aanpaosoad sues oYz moifod

T1

01

i
o)
™~

1

*ordwes .unTpog Suiyel 11

B

*dooT Surysnid ‘01

*Juel s8ang doo] 3urfird 6

=304 ?31ey) 3uT[TII=y 8

‘untpog oyj Surrdwes L

** SIUBUTIWER]UOD
Au® aAouwdI OF - 30J D3IBYD

pue ud1sAg Joysuex]l Surysnid ‘9

SyIBWSY

2anNpasoad

cL HINA@AD0Ud TI1Id WNIAOS-dOOT AJALOLOYd

uotyexadQ




*wa3sAs SuryTTd dooT pue UOTIEOIFTING WNTPOS

1 mﬁw

*T¢ 2an3tg

/>20-622 033 ) z 1 e . ] v | s | ¢ ] 8 l L6 l ol | T
2 0 13ms] INON__3TV0S
EL
- yieawe (a|9zzst| 0000 | _—
ONOMOJ NS |ONUN3QI3QOD) N T T et .l
Z5S2-€ SYN_ON LomiiNed - 7
- 0 1 v
- L ~Twssive
] NILSAS ONITTIS 400 <7+ X simwgans
|  GNV NOLLYOIdRING WNIAQS;=*" T o m.mn
T 3WoRaAs = oo~ TeW - |ésae S s - ~
- preiai i @ivainss Tt st o o SO N WZISAS NOILYOIS NG NNIA0S -
o'g
WA LOVINNYY ¥OS SON
Auv:)(ma FONIYIIINY
a C]
NFLZAS H33SINTdL
P - TN
i f B N
— b ~ - NVL TSCASId N -
FNN P
i
- i A e
WILSAS 4001 T Teh e | i A
=H | " M ' 2
o 4
o
o
= &) =
Y )
41 TYD ‘SITIONY ¢ I "AIC NYWAVIN dd0D dINSCAIY 01
. ‘AN ILA0d ¥ ODWAIHL 6 / >
d “771 L13748vE “9é0D SIINOY3I T4 B Il
. OIMGC ‘GNYT3IATTD 0D SLONGO¥d 2YITINN L £L
s S 431700 “ONI 0D NOSIHLYA '3 fe
a 'NNOD ‘NMOLMIN “0D 3anL NOTJN0d 3S13H 'S I a
“I71 O QOVIIHD € 0D "94IN HOTIM MM ¥ i
‘ANFAGYATENGHIS 00 LT3 TWA3N9 A0 SIoRACEd WNNDYA 'E
T'NITiNGE335 TONI 3IA0H T
ANONYISI ONOT ‘GI3 NNV 05 GOINGN 1373 WAL
— 310N )
-9 ﬁ
3
IdNYS 3
®
4 Fl
Q0N znmm&ﬁz, CETSN T 62
N «.ma o.m € 3onve um:mwwmmf\\wm R S T
] i avaL 3N 1304 ; . - - iz]
R T WNNDYA HDIW dngl T v 3L [ T [ 9z ~
- R iWNd NO! 3001LL 84 62! L, BIU oNILLI4 NOINA WwIsoNOD. T OFBLON T 57
1 ”uz« Sm $MOTTIE % NCIA- 53405 4, i [ewaaeT s sonwsisay, »Z |
R . : BIARTHD WNNIVAL . £2]
. _ B - - e Dl visdooz-c zerve 3dnssasd) 3N ||
2 A _— 2 IR ‘933 S53dz CoNdIHL £ 3icy [ TE] o
) ZGi0-ND wad . T vas I TR I -5 v, : c [ iCg 368vhs) o7 ]
s T SV SIBNVHD M3 NID v TSN I3 QOIS CUTBMYZP AT 230N 12 1 N R E TR L 6]
390YS NOWvZInGll 1 300N | v . SMOT13Q 15345 S53Nwas! @ ELON | | @
G3r08dav | 31v0 50530 3NGZ {WAS| o bt SR S zl-
SNOSIA38 !iy I 90 NOUAINSIA 7 o | - ! |
T T z T T- v, . 1| . T #w T z 8 [ 8 T ot T :

-80-




t

APPENDIX 1V

DRAWING LISTS AND DRAWINGS FOR COMPONENT
EVALUATION TEST LOOPS I AND II AND THE PROTOTYPE CORROSION

LOOP ALKALI METAL PURIFICATION AND HANDLING SYSTEMS

Contract NAS 3-2547
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PAGE 1 OF 2
Master Drawing List - Alkali Metal
ASSEMBLY TITLE Purification & Handling - All Loops ASSEMBLY NO.
PROGRAM TITLE Locassiun Corroston Test hooP CONTRACT NO. NAS 3-2547
ITEM DWG LEVEL ISSUE
NO. DRAWING NUMBER 1121314 DESCRIPTION/TITLE REV. DATE CODE
24GR828 X Prototype Assembly C 2/17,66
246R807 XX Loop I1 Assembly 1/8/65
246R822 1 Potassium Dolly Assembly D 2/17/66
263E525 111 Dolly Frame Assembly A 3/11/65
246R820 11 2 Stillpot and Rec. Assembly A 10/7. 65
263E521 1| 3 Hot Trap Assembly C 2/18. 66
941D544 1]l 4 Argon Manifold C 2/18, 66
142B1691 115 Stillpot Support B 2/18/66
142B1692 116 Sorption Pump Support C 2/18/66
246R827 117 akeout Oven B 10/6/65
119C2758 118 Powerstat Support B 10/5/65
941D652 119 Valve Support Assembly A 13/11,65
142B1358 1111 Flange 3/10/66
246R806 2 Sodium Purification System B 2/17/66
246R809 2411 Dolly Assembly A 3/11/65
246R808 24{ 111 Dolly Frame Assembly A 3/11/65
119C2718 2112 Front Panel - Lower A 3/12/65
119C2719 2113 " " Top A 3/12/65
119C2720 2 4 .cft Side Panel - Front A 3/12/65
119C2721 2|1 1l5] Right Side Panel - Front A }3/12/65
119Cc2722 211]6 Right Side Panel - Rear A 3/12/65
941D525 21117 .eft Side Panel - Rear A 3/11/65
19C2723 21118 ear Panel - Right A 3/12/65
119C2724 2119 Rear Pancl - Left A 3/11/65
44421902725 21111 Divider Panel A 3/11/65
119C2726 211111 Top_Panel A 3/11/65
P63E517 212 Piping Assembly A 3/11/65
41D527 21211 Hot Trap Assembly A 3/11/65
142B1615 2121 A |Loop II Charge Tank A 13/12/65
19C2717 2 |3 Bracket, Ion Pump A 3/11/65
ISSUED CODE: DISTRIBUTION
(*) REVISED THIS ISSUE
REPLACES (V) VENDOR DRAWING NO.
(C) VENDOR CATALOG NO.
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LIST OF DRAWINGS
PAGE 2 OF 2
Master Drawing List - Alkali Metal
ASSEMBLY TITLE ification & Handling - All Loops. ASSEMBLY NO.
Potassium Corrosion Test
PROGRAM TITLE _Loop Development CONTRACT NO. _NAS 3-2547
ITEM DWG LEVEL - ISSUE

NO. DRAWING NUMBER 112314 DESCRIP TION/TITLE REV DATE CODE
142B1619 214 Heater Support A 3/12/65
263E731 3 Na and K Transfer Systmes C 2/18/66
246R930 311 Cabinet A 3/11/65
263E734 312 Tank, Digsposal A 3/11/65
941D754 31211 Cap, Disposal Tank A 3/11/65
SK56131-805 31212 Body, Disposal Tank B 3/11/65
SK56131-807 31213 Tube, Disposal Tank B 3/11/65
165A5723 31214 Well, T, C B 3/12/65
SK56131-806 31215 Level Probe 4/9/64
941D755 313 Tank, Charge C 2/17/65
165A5724 315 Plate 3/12/65
142B1784 316 Tee 3/12/65
941D535 4 K Schematic 11/10/64
941D536 5 High Vacuum Sampler B 2/17/66
SK56151-778 6 Spatial Arrangement Na & K Systems 10/1/65
SK56131-766 7 NaK Sampler 2/28/64
941D814 8 Na Schematic A 5/19/65
246R805 9 Loop 11 Transfer System 1/8/65
263E513 9 {1 Support Frame 1/8/65
119C2729 9 111 Rear Panel 1/8/65
119C2716 O 111 2 Front Panel - Lower 1/8/65
119C2728 9 11} 3 Front Panel - Upper 1/8/65
14281620 o 11 4 Cover Plate 1/8/65
263E512 0 12 Piping Arrangement 1/8/65
142B1614 9 121! 1 Loop II Sample Tube 1/8/65
SK56131-497 10 Na and Argon Supplv - Loop I B 2/11/66
SK56131-490 11 Loop I Fill System

ISSUED - CODE: DISTRIBUTION

(*) REVISED THIS ISSUE
REPLACES (V) VENDOR DRAWING NO,
{C) VENDOR CATALOG NO.
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LIST OF DRAWINGS

PAGE

1 OF

1

ASSEMBLY TITLE Test Loop I - Sodium Fill System

Potassium Corrosion Test

ASSEMBLY NO, SK56131-490

—-—i-

(C) VENDOR CATALOG NO,

—84—

PROGRAM TITLE _Loop Development - CONTRACT NO. NAS 3-2547

——— e

ITEM DWG LEVEL ISSUE

NO. DRAWING NUMBER 112]3 |4 DESCRIP TION/TITLE REV.| DATE CODE

SK56131-490 11 Loop I Fill System 12/19/63 b

|
!

ISSUED - CODE: DISTRIBUTION

(*) REVISED THIS ISSUE
REPLACES (V) VENDOR DRAWING NO.
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LIST OF DRAWINGS

PAGE 1 OF 2
ASSEMBLY TITLE __eSt Loop II - Sodium Fill System = agspmply NO. _21G6R807
Potassium Corrosion Test i o
PROGRAM TITLE _ Loop Development CONTRACT NO. MAS 3-2547
ITEM DWG LEVEL ISSUE

NO. DRAWING NUMBER 1121314 DESCRIPTION/TITLE REV. DATE CODE
246R307 XX Assembl v 17865
2316RE0O06 2 Sodium Purification System B 217 66
216R809 211 Dolly Asscembly A 3.11/65
2:16R808 211171 Dolly Frame Assembly A 3/11 65
119C2713% 21112 Front Panel - Lower A 3/12,65
119C2719 21113 Front Panel - Top A 3/12°65
119C2720 21114 Left Side Papnel - Front A 3/12/65
119C2721 21115 Right Side Pancl - Front 1A 3.12 65 i
119C2722 2{116 Right Side Panel - Rear A 3. 12,65
941D525 21117 Lelft Side Pancl - Rear A 3,11 65
119C2723 21118 Rear Panecl ~ Right A 3/12/65
119C27241 21119 Rear Pancl - Left A 3711 .65
119C2725 2|/1110 Divider Panel A 371165
119C2726 2111 Top Pancl A 3 11 635
263E517 212 Piping Assembly A 3/11,65
941D527 21211 Hot Trap Asscmbly A 3/11/65
142B1615 2121 2 Loop II Charge Toank A 3. 12 65 ]
119C2717 213 Bracket, Ion Pump A 3/11 65
142B1619 214 Heater Support A 3/12,65

ISSUED CODE: DISTRIBUTION

(*) REVISED THIS ISSUE
REPLACES (V) VENDOR DRAWING NO.

(C) YENDOR CATALOG NO.
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PAGE 2 OF 2
ASSEMBLY TITLE _Test Loop II - Sodium Fill System ASSEMBLY NO. 246R807
Potassium Corrosion Test
PROGRAM TITLE _loop Development CONTRACT NO. _NAS 3-2547
ITEM ﬁG LEVEL ISSUE

NO. DRAWING NUMBER 11213 (4 DESCRIPTION/TITLE REV. DATE CODE
246R805 9 Loop 11 Sodium Transfer Ssytem 1/8/65
263E513 911 Support Frame 1/8/65
263E512 912 Piping Arrangement 1/8/65
119C2729 911 |1 Rear Panel 1/8/65
119C2716 911 | 2 Front Panel - Lower 1/8/65
119C2728 911 13 Front Panel - Upper 1/8/65
142B1619 214 Heater Support A 3/12/65
142B1620 911 |4 Cover Plate 1/8/65
142B1614 912 |1 Loop II Sample Tube 1/8/65
263E734 32 Disposal Tank, Loop II 3/20/64
SK56131-~-806 312 Disposal Tank Level Probe 4/9/64
SK56131-805 3j2 12 Disposal Tank Body 3/11/65 “
SK56131-807 31213 Disposal Tank Dip Tube 3/11/65
SK56131-497 1 O Sodium and Argon Supply - Component{ B 2/17/66

Evaluation Test Loop II
ISSUED - CODE: DISTRIBUTION
(*) REVISED THIS ISSUE
REPLACES (V) VENDOR DRAVWING NO.
(C) YENDOR CATALOG NO.
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LIST OF DRAWINGS

PAGE 1 OF 4
Alkali Meitai Purification, Handling
ASSEMBLY TITLE & Sampling System, Proto%ype Loop ASSEMBLY NO. 246R828
PROGRAM TITLE __Tana Devalenmeag on Test CONTRACT NO. _NAS 3-2547

ITEM DWG LEVEL ISSUE

NO. DRAWING NUMBER 11273 {4 DESCRIPTION/TITLE REV. DATE CODE
246R828 X _ Assembly C 2/17/66
246R822 1 Potassium Dolly Assembly D 2/17/66
263E525 111 Dolly Frame Assembly A 3/11/65
246R820 112 Stillpot and Receiver Assembly A 10/7/65
- 263E521 113 Hot Trap Assembly C 2/18/66
941D544 114 Argon Manifold C 2/18/66
142B1691 115 Stillpot Support B 2/18/66
142B1692 116 Sportion Dump Support C 2/18/66
246R827 117 Oven, Bakeout B 10/6/65
119C2758 18 Support, Powerstat B 110/5/65
941D652 119 Valve Support Assembly A 3/11/65
142B1358 101 Flange

ISSUED ' CODE: DISTRIBUTION

(*) REVISED THIS ISSUE
REPLACES (V) YENDOR DRAWING NO.
(C) VENDOR CATALOG NO.
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PAGE 2 OF 4
Alkali Metal Purification, Handling and
ASSEMBLY TITLE Sampling System, Protouiype Loop ASSEMBLY NO. _246R828
Potassium Corrosion Test
PROGRAM TITLE Loop Development CONTRACT NO. _NAS 3-2547
ITEM DWG LEVEL Il ISSUE

NO. DRAWING NUMBER 112]3 |4 DESCRIPTION/TITLE REV. DATE CODE
246R806 2 Sodium Purification System 2/17/66
246R809 211 Dolly Assembly A 3/11/65
246R808 2111 Dolly Frame Assembly A 3/11/65
119C2718 2112 Front Panel - Lower A 3/12/65
119C2719 211 13 Front Panel - Top A 3/12/65
119C2720 21114 Left Side Panel - Front A 3/12/65
119C2721 211 15 Right Side Panel - Front A 3/12/65
119C2722 21116 Right Side Panel - Rear A 3/12/65
941D525 211 7 Left Side Panel - Rear A 3/11/65
119C2723 211 |8 Rear Panel - Right A 3/12/65
119C2724 211 {9 Rear Panel - Left A 3/11/65
119C2725 2|1 0O Divider Panel A 3/11/65
119C2726 211 01 Top Panel A 3/11/65
263E517 212 Piping Assembly A 3/11/65
941D527 212 11 Hot Trap Assembly A 3/11/65
142B1615 212 | 2 Loop Il Charge Tank A 3/12/65
119C2717 213 Bracket, Ion Pump A 3/11/65
142B1619 214 Heater_ Support A 3/12/65

ISSUED - CODE: DISTRIBUTION

(*) REVISED THIS ISSUE
REPLACES (V) VENDOR DRAWING NO,
(C) VENDOR CATALOG NO.
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PAGE 3 OF 1
Alkali Metal Purification, Handling and
ASSEMBLY TITLE Sampling System, Prototype Loop ASSEMBLY NO. _246R828
Potassium Corrosion Test
PROGRAM TITLE Loop Development CONTRACT NO. _NAS 3-2547
ITEM DWG LEVEL ISSUE
NO. DRAWING NUMBER 11213 {4 DESCRIPTION/TITLE REV DATE CODE

263E731 3 Na & K Transfer Systems C 2/18/66
246R930 311 Cabinet A 3,/11/65
263E734 312 Tank, Disposal, Sodium "'A" A 3/11, 65
941D754G1 31211 Cap, Disposal Tank, Sodium A 3/11/65
SK56131-805 312]|2 Body, Disposal Tank B 371165
SK56131-807 31213 Tube, Disposal Tank B 3/11. 65
165A5723G1 31214 Well, Thermocouple B 3/12/65
SK56131-806 31215 Level Probe 4/9/64
941D755G1 3 13 Tank Charge, Sodium C 2/17/65
165A5723G2 3 |24 Well, Thermocouple B 3/12/65
165A5724 3 15 Plate B 3/12°65
142B1784 3 |6 Tee A 312,65
263E734 3 (2 Tank, Disposal, Potassium ''B" A 3/11.65
941D754G2 3 |2 Cap, Disposal Tank, Potassium A 3/11/65
SK56131-805 3 |2] 2 Body, Disposal Tank B /11/65
SK56131-807 B |2} 3 Tube, Disposal Tank B 3/11/65
165A5723G1 3 (2] 4 Well, Thermocouple B 3.12/65
SK56131-806 3 |21 5 Level Probe 1/9/64
941D755G1 B |3 Tank, Charge, Potassium C 2/17/65
165A5723G3 3 [2] 4 Well, Thermocouple B 3/12/65

ISSUED CODE: DISTRIBUTION

(*) REVISED THIS ISSUE
REPLACES (V) VENDOR DRAWING NO.
(C) VENDOR CATALOG NO.
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SPACE POWER & PROPULSION SECTION
LIST OF DRAWINGS :
PAGE 4 OF 4 . l
Alkali Metal Purification, Handling and
ASSEMBLY TITLE _Sampling System, Prototype Loop ASSEMBLY NO. 246R828
Potassium Corrosiou
PROGRAM TITLE Test Loop Development CONTRACT NO. NAS 3-2547 '
| —_—
ITEM DWG LEVEL ISSUE
NO. DRAWING NUMBER 11234 DESCRIPTION/TITLE REV. DATE CODE '
941D536 5 High Vacuum Sampling System B | 2/17/66
SK56151-778 6 Spatial Arrangement of Purification 10/1/65 l
and Handling Systems
SK56131-766 7 NaK Sampling Device 2/28/64 .
941D535 4 Potassium System Schematic 11/10/64
941D814 8 Sodium System Schematic A 5/19/65 '
ISSUED - CODE: DISTRIBUTION
(*) REVISED THIS ISSUE .
REPLACES (V) VENDOR DRAWING NO.
{(C) VENDOR CATALOG NO. .
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3- THE BASSICK CO, BRIDGEPORT 5 COMN.
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4- PAINT | COAT SHOP FRIMER AND | COAT
GREY HAMMER TONE FiNISH.
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- _|mar _-‘;SCALE Vg =yt |WTa CONT ON SHEET  SH NO.
HCH 5 4 i3 0 2 | 1 15226
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’;‘ro GAGE 27DiR

I 8 ‘g z l - ms t — ‘7g_ — l oy ] 2 REVISIONS
. GROUP NG &
e P DESCRITION OR ‘AR T T3 T4 fomlmone] DESCRIPTION I
v e x| |1 [TiTee _cwawGe 0.0 f (-1
2 [5410327 GI |HOT TRAP ASSY /
3 142876155 |CHARGE TANR 7
3 PIPE_Vz §eni6 116 5T LI
5 ELBOW 30° WPIPE ScH (0 *
" 8" [ TUBING 72 '05 </t aa_3ic 3% I
7 ELBOW 90 g rupmig 16 GA . A
) SEE NOTE [ ) |VALVE - BELLOWS SEAL @ NY.477 I
I 9 [SEY NOTE ;1 ) |YALVE -BEiLaws sem # NY-473 F3
10 [(see WoTE 1) |AWGLE DRIVE car¥ 3§00
I |GRE WoTH [ [VALVE -#8iLows scar W 17-445[" E
12 [Cser_vore 2) [CoNOSEAL UNioW Jowr Y saesr-a
: . ] TUBING Y8 00_« 063 WALL AS_|xeao.
BE I T TEE Y Toswe AR
7 ELBoW 907 % Tupmc K
76 _|{s6t W0t 3 |CovrLinG % Amt <ATF CR Y 3
T7 | ey oww wes | ERTENSIOV_ROb @ DAE 6% iy 3
= 78 NSk M€ 3] [Coufliig e woe CATH CR S 7
‘/@ 9 NATL ORIL A0 |EXTEN StoN RoD F4o 0im & 35 L. I
20 |(56x vets &) TVALVE Y1 veeco ¥ R-50-p55 +
; 21 | MATL ORUL Re|EXTRNSION ROD e oA ol 3
- 22 1 (566 WOTE ]| SWAGCECON Al Cowat, iy +:ﬁ ]
2 TEE YA 35CH 10 PIPG 3te 55T AS REG.
24 |(588 NOTE 8 [IOVIZATION GAGE * 22GT(03 T
(568 wote 5] TTRIGOE 10N PumP E¥ Ljsec. [
0 -, Csea wora §] [Fore Line TRAP [% 2200087 ]
27 (385 NOTE 72)_| ARGON_TANK T
[ 28 | (se€ NaTE 12 [REGULATOR CATY /9. 50 [
™k 29 [Tsee NeTE 2 1CowoSEM uNioN JOINT *54857- G [

NOTES

1- HOKE (NCORPORATED , CRESSKILL, Ngw JERSEY,
2- AEROQUIF CORP, MARMAN DIV, LoS ANGELES, CALIP.
3- BOSTON GEAR WORKS , QUINCY 71, MASS,

4- VACUUM- ELECTRONICS CORP. PLAINFILD, LONE i3cang, V.Y,

5 - GENERAL ELECTRIC CO, VACUUM PRODUCTS OPERATION,
SCHENECTADY §, N.Y.

TG- ARGON BOTTLE AND REGULATOR NeT Ta I #ELIND
INTO ASSEMBLY . SHOWN FOR LOCATION OMY.

7- ALL WELDING To BF I ACCORDANCE With &f. SPrC.
WO 7I&- 010 RADIOGRAPHING OF WELSS WaT REQY.

T

2038 5i7

8- HELIUM MASS - SPECTROMETER L(OAK CNECK ALl WELDS|

AND SCREW THAEAD CONNECTIONS - NO LEAKS AlLowad
AT 5 x 10" $TO CC/36c oF AiR.

s[El2e3E577_ [ATE

; ! 0% . S-ALL TUBING AND FITTINGS TO BF TYIE 316 SST
i | %% PER ASTM A376 -6i T
1 10- T 1 G WED AL TUBNG AND PITTINGS,
i i1 ARRQW METAL PRODUCT'S CO, WEWYORK 74, W.Y, OR kGuAL
i | 12- THE WATHESON CO, JULIET )L, OR EQUAL .
1 1 13 - CRAWFORD FITTING CO, CLEVELAND 10, OHIO ok s4us,
i
|
|
i
~—
! 2.2
AS BUNT
UNLESS OVERWSE SPECFED | SOUTURES seasaai@ecrernie
;n% on LR EhE _BSD__ _ __oer c QVENPALE PLANT_
3.PUICE DECINALS £ PIPING ASSEMBLY
ANGLES
VATION REAR VIEW ALL SURFACES SO0IUM PURIFICATION SYSTE&M
WATERWL_
16 ST
o on o 316 BT CONTACT NG #AS 3 - 7547
WG NO. -
R63E 517
' i e o
T
T ¥ 7 s I 4
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MATL: 37°
 .040 SHEET 45°
T ‘TITANIUM
4.80
0.0, - e — B —
] \ WELD PR
For %" stp
P86 PG
‘ ®Ler
SCALE "4 =
E
2"
D —4
]
FOLD
2"
c
32" 01a THRU 10 3
- 1-HOLE ~ ) N - BEND E
" AL AS SHow
1z 72 ~ SPACE
EAN 7 '
f ! 3
B B
ls \
r. —_ — —
- L—— 233" 8 <
ITEM [ om. B MATL:
E] 4% OIS SHEET
) EEZN ZIRCONIUM
A 0] 374" L
12 17 \
secTioN N2
SCALE %"=
10 T S Iz 8 7
12

ng-(
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e V[T ‘ 9 a | ¢ s | 2 I )
DENTIF ICATION OR NAME Zone |—2TOUP NO. & QTY REVISIONS
TEM NoO. pescaipTion VT2 T35 T4 Fom[zone] DESCRIPTION ] DATE | APPROVED
3 assv X I 1 _YAT [77iF <aancE DOP |3:1<5|00&.cad
2 PIPE 5" 5CH 40 » 305" /
3 END CAPS V4 PLATE x 5% 0 2
4 PIPE Vp SCH. 40 x 32 te, ]
5 PIPE 2 SCH. 40 » 7°LG. i
I3 EtBow 90° 2" scH 40 PirE []
7 TUBING 4 09.x"471D. » 36719, []
.03 8 ROD V4 0iA 2" L9, 2
J-_'“ C] GETTER STRIP 4 |
T 3 GETTER STRIP 4
[ GETTER STRIP 4
P. 12 GETTER STRIP Z
PIPE 13 LINER !
- - . - ———
- 235
———<p86
4 pLuc ewp oF
= - e - E ; TUBE. WITH
g WELD.
I b
| L =
________________________ FOLD
B
) N
: Y]
) DN
f NOTES 2
C <+
0,3
E{al
P8G
@ TP 2 PLcs,
ERY OTHER STRIP
N TO ACT AS
RS
z2.2./
UNLESS OTHERWISE SPECIFIED SIGNATURES DATE CENERAL @E LECTRIC —1
NSIONS ARE IN INCHES-- W b~
TOLERANCES on:si ™™ Paul R Etus Bitet| RSD ____ serr  toc. EVENDALE_ _ . |
2-PLACE DECIMAL
3PLACE DECIMALS & el HOT TRAP ASSY., |
L = - = 4
ALL SURFACES N4 L YR N .SQDIUM. _PURIFICATION. SYSTEM
MATERIAL— e ’ . —
TYPE_3/6 STANLESE L. & Mowpry _ _ /=63
G°ws°§-§?i"“"‘“_—:’%uz 4% |CONTRACT NO. NAS 3 - 2547
CODE IDENT NO.| SIZE [DWG NO. REV
_____________ i522¢ ID| 94/1D527 A
SCALE FULL S/IZE | WT Grn [SHEET OF
v 2
1 5 | 4 ! ] |

/18 -



Lo
133Hs| v am| =% 3OS
Vi gloldetl| 8| 92251t El~———735 ®
oN omal 3z1s |on in3al 3a0f T s o) N} A P
233 7657 -5 SYN ‘oN ovanoof?Z 7| TP VG Esets 2k AL
- \Q\Nﬁ G A W00 HO LAOD—1LVKW
INTLSAS - NOILYDIHId0d  WNIAOS|ssz=|— TEG5E, A s30vaans 1
CNNY L 39¥YHD  suu|———|-———== = I ¥
TR T T OST |per ma F] T T e
91481231311 % 1TYHINITI : 1"%d wmwual s3uoni wi 24v SNOISN3NIG
31va SIAUNLYNDIS A311103dS ISMHIHLO $SIINN .nw Dﬂtk via Q\h
A4 Q13m Him 34nd y Yo .
40 ON3 35070
4
ol
- 1
(o))
P
—
1
= s via g
! '91%6 x 01.% x00.% 9INigal i
< 3did ob WIS & d¥D INIGIIM]| . .2 |
$rey e isr-e-€ 4o . JFONYHD 3L VY ) 4 ASSY 1
G3A0YddY_|_31va NOILdI¥0530 WS vl e[z “ON
INOZ Ml
SNOISIAZY ALD ® “ON dNONS : VN 80 NOLLAEOSIA NOILVDIAINIC!
K s191 gzl 8]




: ] (4 | € | v hm | S ] 9 | L wass
wa. 40 133Ks | VIS M NERZERRS
.t m
e .
v L14226111D] 9228t ]
Ay onome|3zslonNgaizgodf  f o s oo e »
L 572 -E SYN oNwIND |- PR T T T T
R —— et = — RS T T T FIFLON ™ S/ IW0D ¥O 1A0D
] HM\.\ | ~WIYILYW v
~afeafl S30v4ENS TV
]  W3LSAS NOILWOIAINNd WNIGOS (gl ~— pvs 0 & A T <oy
) ‘dWnd NOI -13¥0¥¥8 swf-——1---"--——-- anss! 2 wMﬁzhww&wwj&,m
\\\\\\\\\\\\\\\\\\\\\\\\\ o 0. 2
|| 37000343 asy B STV ] oo g SOMETOL
Ll —S3H ED I
— ateLaing .._ YuiNig 30 SIUNLYNOIS @313103dS 3ISIM¥IHIO SSIINN
73315 ozoiw
&xirt 3907 (P
a
- - ﬁ‘" —
" i : g
_|s. n 1 ]
Dm = F g e — - - — - = - = - = — — — - —
|
I |
< SIN +
%} i 2
2} ' . ik | Y — Vak.
I 2o )
n A LY —t i
~ ﬁ .o !
N i 4 f m*
T | - ur 8 i)
) \H | Ty )
PR i - L
7] % ¥
—_— 3
@03 ™% - ..mﬂo ? oo
. 6 $35¥1d ¥ dhL
. % (384
o) S \Mh R
2 é
Wu,” Al ———
NmoHS SY @31¥2071 SFOH ¥
€% 2 Sw3Ill ndNL Yig TEy
13345 070l »
a o ran,l 3790 & a
7334S 020/ WS
L33HWG (8850°) Y9 9/
—— ;
1F 1
p— o e e X —
¥ Sa¥z- 07 5 IoN X3R 9
3 + ‘97,%, ¥ INPZ- Oy "(H GF - MAYDS [ 3
2 53190V ¥
- EERELTALE €
7 S34¥Td ani3 z
yq[ s215] doo EEITERE TS 2 X ooy N
03A0¥ddv | 31va [ NOI1dI30S30 [nozfwist v Te Tz 1w ot oN wan
SNOISIAZY ALD ¥ ON dnouS FWYN O NOILAINDS3 NOLLYISLNIOH
F3 T € 3 T < T ) ] Z

g

A3d

L1,22611]2

1 v ~

-120-




. I P

. 133Hs] U ImlPD; /= % 3vos 8

V| 6121926118 ] 92281 e L - .

‘ON 9Ma} 321S [ON IN3aI 30097 — L _— ¢

AT lbsz -F SYN N Béhzoowl\wmslml wwﬁw.!lbwmhwhﬂ_kl *
INILSAS NOILYDI413Nd WNIaOS[ L™ rx 5 B R - SR

Fmollbm MWFQNI JUf———|-=——== "= Foroy .uq»ﬂ w

R R i Eo A 2 i Iimﬁ%ﬁ e Stowamor £

91133131QH1vuaNTs SV | _SIOIINDIS | Saiased v s

T 2 @

$21d 2 dAL. $30H -+

.mEvau L NYHL WG
* | N
j & V6 ¥ .
T \ | alinlnliiiininheisiniaiuieiieiniaiey ks
_ r

@\ .

N
R
(1))
.~
hd
An )
=D
L)
”‘@//, |
)
-121-

$370H z \ rjl..«w.' ‘_ ‘l.%
0¥HL Y 2 F 05! Z

2 67 Tgiv Hy x %] 2 Yl I9NY £
; / W21 %, 6 w ¥ ALY L -
9®syr2-€| dod ° 3IONYHD IILL] ¥ ] X Xssv 1
Q3A0YddY [ 31va NOILdI¥0S3Q WAST v €| z [ ‘ON watl
SNOISIATY ALD ¥ 'ON dNOY¥9 oz JWYN ¥0 NOILAI¥OS3Q NOILYI4IINAG!
i..slk\— nrd3BHS \lm.\so\mw.*\ Tmm.._ dm




¢ DuMP TANK

be— 1125 RER —*

| Il To SuRGE TANK

oo

.

——-~28.25 REF

[ DUMP TANK

4 CHARGE TANK

|
i

[c)c]
T

-3'0’

——+ BBl 2.0 525

540 REF

40,5

250

__)i_TO SURGE TANK

226,50 REE

%

20.c2

PURIFICATION

poLLy

FROM
26.0

50.25
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lr escawTIOn on ke Tone P e i T
; - - H o wxve Lo
assy X i A |TITLE CHANGR B. Fet 77
L CABINET 1y ¥ FTTIvGs REMIVE TL e
TANK, DUMP SO0TOM] ™ [ C LT N ‘r‘g‘{:’v‘ﬁ:s o enccoon e
1] TANK, CHN?—"E 4. 12 i B | vawe u. ttEm 10 was « Reab.
25 ITEMS 2¢ B 27 ADDED
D[ 6 | *54857- 10 |CONOSEAL UNION EITTING T T T PER CN 0193
A HEATER 2500 WATT 120V._ AN L] C 11 1PART 27 10EnT NOA#D 56857
B _|ANGLE VALVE 8 ] [Z]prRT 5 oELETEOD & %.
c |RIGHT ANGLE DRIVE “350 | 2 was PS 172
. B e é| preT ¢ GTy wAS |
B e PART & DEBC WAS TANK CHAKGE POT.
1 [g Peet 26 DESC WAS ANGLE VALVE .
4 PER CN o212
4 _ A t
151 S 2045 A5
16 lz_‘ruame CROSS3045STL| 12 N
17 " 304 S5TL| 2 T
|18 { BO\.T 1} LONG. 6 1]
13
20142 B1TB4G! | . 6 T
| 21 [263E 73462 ] R 0 O g
[ 221 _18 -
23 8
[24] 1 PN % I
Z5 oNC el
B [ée _ VALVE 41 1=
0 [271546857- 8 |cowoseAL uwiow Firrme |~ [4] 1
S [N GUE S S Sy
—— ]

r__

A -EDWIN L.WEIGAND CO, PITTSBURG 8,PA. (CHROMOLOX HEATER)
B - HOKE INC. CRESSKILL, N.J.
T - ARCO METAL PRODUCTS, NEW YORK 34, NY.

D- AEROQUIP CORP., MARMAN DIV, (OS ANGELES, CALIF,

NOTES:

{- ALL WELDING TO BE IN ACCORDANCE WITH GE SPEC.
SpPS-41. RADIOGRAPHING OF WELDS NOT REGD,

2- LEAK TEST PER SPPS-24, NO LEMKS ALLOWED
EXCEEDING 510 " ST, €. OF AR PER SEC,

3-MATERIAL @
AL TYPE 3o4 SST SEAMLESS PoE PER ASTM A 32-6IT
ALL TYPE 304 ST SEAMLESS TUBE PER ASTM A 2C9-61
ALL TYPE 304 SST PLATE PER ASTM A (G7-CIT

3.0

ALKALlI METAL
TRANSFER SYSTEM

-

AS NOTED

L
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TACK WELD
ALL AROUND
2) SIDE CovERs
TOP COVER
TACK WELD
i
TIB GA.(0598)
STAINLESS $TL,

%
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TYPICAL CONSTRUCTION OF SiDE COVERS
SCALE : ¢
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Toen] EXTAC
M [ 3
2 =, BOTT T
3 E 2x 3
4 x 2
[5 - PSIANGLE 2x2xVa i
(6 - PE[ANGLE 2124 It
7 " PIIANGLE 2x24k x50.1G. | |4
B < P8|COVER,SIDE 1 ez 11
9 P3| COVER, 51 DE 2
) COVER,TOP - ' 3
Pt COML HANDLE ] 127 1T 13
R930 PIZ|RETAINER 49 LG 8
746930 PI3| RETAINER__24. LG 2z 1]
Qrial comu HARDWARE CLOTH _IsolsalFT
R COML. 1 SCREW %] |
| COML FIBERFRAX AS IREQD. ||
i i7 |246RI30PIT | ANGLE &2 = g* 2T LG 1
|
I
I N i
I | (% L
i PeB : - -
| I | SR \;<Paa
I ®o | : ' 75 DIA PLUG.WELD
1 1 12- PLACES,ANGLES
! | ‘ 00 125.75 TO BOTTOM PLATE
0 - | I ;
] .
i > 1-kd L S R S . P= DRAWER PULL STEEL, CHROMIUM PLATED CAT® /451€CI3
| 2.06 . T MEMASTER-CARR SUPPLY CO.
1 S 4.0 s : e | “PO.BOX 4355 CHICAGOD 80, ILL.
R \ N T —® Q = GALVANIZED AFTER WEAYING ~ .031 DIA WIRE
""" ~— - } L = Zi2 MESH
138 _l R~ .25- ZONC- SELF TAPPING SCREW
TYPICAL MITER CORNER JOINT 7 P 10,06 - TYPE F ,ROUND HEAD, 5C LONG
SCALE: }

—2-16NC-2 THD. THRU
B8-HOLES LOCATED
_AS SHOWN

—.  sETioN” A-A
WITHOUT SIDE SHEETS

p= —100

36 £.007 DIA, THRU
HOLES

I

5 !
k] ) [N P
e o T 20.25 I [ NS .

e ~

E 4

NOTES: .
L- REMOVE ALL BURRS AND SHARP EDGES.

2-MATERIAL ALL 304 55 TO CONFORM TO GE
JFEC. ASTM A iC7-4&IT

>

5.25 } i ‘
7 18
*‘ééa / Z-PLACESB i 1
N 3.5 &T'\

section B-B
SCALE: 7

CABINET-
ALKAL) METAL

WATERAL, -
304 STAINLESS ST,
AND AS WeTED
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' . 4 ) 2 1 |
REVISIONS
| o OR WApE m?w',":"," E S TESCRIPTION [ ’
| [ AsSY X ! A |TITLE CHANGE D.0,P. |86l
' G.
T3E05) > TANK
4 | . COML. CAP, B'PIPE_SCH.40 304 55T ™M
807P(] P
[-W Y |WELL , THERMOCOUPLE _
7 {SKB6I31H06G] L EVEL PROBE .~
A GO01E-3le |FITTING. __ — -
B9 ] TYPE 1AL TONNECTOR -
941075 _TANK. L
Ty = — N
[F3 . N B
A~ CRAWFORD FITTING CO. CLEVELAND, OHIO
B - THERMO-ELECTRE (0.~ SADDLEBROAK, Rk o l
F
| I
J l
H
L
F l
5 B ‘
Q '
-]
i l
4
t
¢ - USE INTERNAL WELDS WHERE EVER POSSIBLE | ! l
‘5. AL TYPE 304 $5 TO CONFORM TO ASTM A 376-61T.. - [V
. »
Z- WELDING TO BE IV ACCORDANCE WITH GE SPEC. SPrs.
T_ RADIOGRMPHING OF WELPS NoT. KE@ Z_ -
;FCETUNE WASH ALL INTERNAL SURFALES BE FORE’ WELVJN; _7__71’__
ZLEAR TEST PER SPPS -26- MO LEARS ALL €0 EXCEEDINGE.
B xjo"t® STD CC. OF AlR. PER _SEC. _ i
[LUID LEVEL PROBE TU BE WELDED TO CAP. TR DI G APPROK _SOICH. s
T HECORD 'ACTUAL MEASUREMENT OF | IYS . - pa— ‘ot 19
TEREETE Py, 24| TANK, DISFOSAL - | i
AnLes - --aRorRA =" A
PR s o SR 3% ) ATRALL METAL SR
A szt d TR ANGFER SYSTEM  [commaer ot ¥ar-§26
o oncom. 124 85T\ g0 U fr e
= 4 WIS [cow o anexy - - L_
s 4 3 2 p oot T l
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.25 £.006 DIA.THRU
.5.50 1353 2393 DIA. .J3 DEEP
e LOCATED WITHIN .03 OF
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@ GROUP |

P8G !

4:PLACES . O3R -
MAX.

04 7T SECTION [A~ A

T oA 11 | 10 T 5

FOLD |
[+]
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4 [ & a3 ] 2 | ¥ )
IDENTIFICATION o GROUP NO. & QTY’ REVISIONS
TEM NO. L IPTION OR NawE T2 ;sYM]ZONE[ DESCRIPTION | oaTe T ApPROVED
t [G4TD 754 P AssY X H g g = 0.0.F |35 [DLITIA
Z[_COML_ AR ATPIPE SERLATS i |_ITirie chance 17l
D ]5¢ 0SS, 304 85T — =t 4137 1
4 [94iD754P4 sRACKL-:r 304387 | (7 2] G
.25t O0G DIA THRL .383- 393 . F
DIA .13 DP LOC WITHIN.O3
oF TRUE POS
@
197
--) —‘1
F A E
< P8G. .383-.393 DIA THRU LOC
—_ WITHIN .03 OF TRUE
TPLACEST: Pos,
GROLP 2 NOTES:
OTHERWISE SAME 1- WELDING TO BE IN ACCORDANCE WITH GE, SPEC D
AS GRoOuUPI1 SPPS- 41, RADIOGRAPHING OF WELDS NOT REQOD. o
2- LEAR TEST PER SPPS -264, NO LEAKS ALLOWED =
EXCEEDING 5«/0~° STD. C.C OF AIR PER SEC. B ]
3-1TEM 2 PER ASTM A 403-4IT
4- ITEmS 32 &4 PER ASTM A I(7-¢IT
/—{,.\E*
/— .56 DIA. THRU ! ] ,
4°HOLES . /.%,;DQEDKAIHRU
NN w
| ]
3.00 /
secTion B-B 3.2/
! OIMENSIONS ARE N NCHES ©  fomer—nATURES | DATE senenat@erectaic -
TOLERANCES O, Hange Ldwill %4 WSD. . _ _oum oo EVENDADE - __|
_______________ TITLE N
aaLEs £ge / B w iea|  CAPR, DISPOSAL . TANK,
ALL SURFACES % L y —
MATERAL- PR T T ~ e ALKAL, METAL TRANSFER SYSTEM ||
GOVT OR COML — — — — — — — — | M"’ — - Y]
__SeE_mer Lisr_ANe_ |7y A 15, 5] CONTRACT NO. NAS -3-2547
G MOTE 3 . CODE IDENT NO] SIZE W} NO. gev ||
"""""""""""""" 15226 D[ 94ID754 A —
SCALE W WT S, [sHeET of &
[ 612 | 5 | 4 | 5 3 | 2 941 D 75¢
_]_25_v
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l SKE /65A5723 SHEET B
ITEM N2 |DIM, A REVISIONS
3 TACE SYM DESCRIPTION DATE | APPROVED
" DiA,WAS 9 chanqed Per |12-1-Ct PRELES /.
+ 10.50 |Na A o5 AT Y =2
5 |l.50 |K B |TITLE CHANGE DoP |[3-n2<¢5|O.ciied
P8G 250 OD. x 0625 WALL
2 ee 304 STAINLESS STEEL
“SEAMLESS TUBING.
e e QE———————— =
T O — — ————4
) A .
_ @ NOTES
~f2 4- REMOVE ALL BURRS % SHARP EDGES
oG 2- MATERIAL
01 _ TYPE 304 55 SEAMLESS TUBE ASTM-A 2¢%¢l
i TYPE 304 55 BAR PER ASTM A 167-GIT
h JC{ 3- WELDING To0 BE IN ACCORDANCE
T_rzo WITH GE. SPEC. SPPS -4/
‘110 P1A. RADIOGR APHING OF WELPS NOT RE
25 DIA. Aﬁ 4. LEAK TEST PER SPPS - 26, NO LEAKS
RO D, _ALLOWED EXC EEDING 5&(0 -10
'PLUG 304 ST sTD C.C. OF AIR PER SEC,
Scate 2X 3 2. 4-
pre— e T T e v———Tt- - haade el A L .
IDENTIFICATION GROUP NO. & QTY
PTION NAME :

ITEM NO. ' DESCRIPTION OR ZONE T2 T3 T4

1 - ASSY x { X ] X
2 PLUG i N RE
.3 TUBE l
- 4 TUBE /

5 TUBE , / ME
UNLESS OTHERWISE SPECIFIED SIGNATURES WL‘

DIMENSIONS ARE IN INCHES. [DRAWN p /R.ELLIS_{_O'Ez;‘ﬂ , ..,RG B_N ER DAE’!.T % |_Eocl EEVGEJD%L'EG
FRACTIONS DECIMALS :_NGLES CHECKED ™ ~— — — %{E—WELL——_THERMOCO:J—P_I:E_— —_—
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= 63,” SW0,2 o
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rem mcm;:;cmon DESCRIPTION OR NAME Jong | GROUP NO. & QY REVISIONS
v 12 ] 314 Fsvmfzone] DESCRIPTION [ oate [ approveD |
| BKS6I3-806P1| ASSY | |
[ PE| TUBE - ov7rze i
3 P3| PLUG -OUTER | G
4 P4| PLUG~ /VNER |
5 5| 7vE- /NNER 7/
o PG| F/LLER AL
J PP\ WYEE - Con/D0Croe 3
F
-
E
REF
3
2 =
._84 | —
FO
14 3 | ;
(N
e [a)
= 0
g
x +
PER SPPS SPEC 5A *g% |
I BEND TUBE BEFORE WELDING END —
2 OuUT OF ROUNDNESS OF TUBING NQT TO EXCEED .025 FIR
3 GRIT BLAST END OF TUBE TO REMOVE INSULATION
I/33 DiA 4 WELDED END TO SHOW NO LEAKS WITH 2200 PSI OF
2 HOLES HELIUM LUNDER MASS SPECTROMETER INSFECTION —
5 WELD PER SFEC SPPS TA A
O @rﬁ :
L 0'7 e) PLACES
1 1.
8 GaD‘A
3.2.5
s o s | _owue__ ok e @riecTais -
QQJPER SFPPS SPEC 39 UMATL. L6005 PER ;c;ﬁzﬁnggmgmcﬂouis B CNE%%/@, ‘ZZ{ Y __ _RSD ___ ceer 0o EYENDALE _ _ |
PPS SPEC 39 vyt Yl T
THe STR scae 7 sG] LEVEL PROBE :
ALL SURFACES \ Few 2044 oL
MATERIA~ s b REDISTANCE TYPE <%
OVT OR COML__ — — — — — . E— i
SPPS APPROVALS DATE MR (-;fé;’n‘\/( CONTRACT NO. NAS D - 2547
I 7 P T _NOYED C - CODE IDENT NG| SIZE |OWG NO
Q. A, (e ~fCe 7 b ] o
uLW PR D SKS6I31-806 }
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" IDENTIFICATION . GROUP NO. & QTY |, REVISIONS
> TEw NO. DESCRIPTION OR NAME ZONE T T2 [ 73 T4 |z [svM]zone DESCRIPTION ] OATE | aPPROVED
LACES 1 193D 755 ASSY x [ X | 1F 4G | TEMS 2-3 -% & 5 % PARTS LisT TWERE] /2-9-01 ISy
T2 19410755 P2 |CAR B PIPE SCH.10 36455T | 1 A ScH, 40 304 SST  CHANGED PER CN#0083 9.c ALaY
3 941D 755 P35 |[CAP; 5 PIPE SCH. I 39551 T ‘?‘f TITLE CHANGE 0.0.P. 319 D C ) LliA
2 [941D755 P4 |PIPE,5" SCH. 10 304 SST 2 T TEM & WAS 1 REGD. - ez
AT DTES o PE S SRS : ==L L F | [2]1TEM4, DIM.X WAS 4.00 zlu
£ 165A5723 G2 | WELL, THERMOCOUPLE | |TEMS DELETED 0.l 2.
165AB72363 WELLITHERMOCOUIPLE 1 PER CN-O 31t
9410755P8 | ANGLE 17x 1% BreTHK R
| ?0 |[ANGLE "k |7 A ¥e THK R =
0 Y mof Tued AR [AR
.38 - .39 DIA. THRU . y s
[l [25
| 59 T SLOT DIM. SAME E
j\;‘ \? AS PARTS

2PLACES

AN 7.50.
40, { B
35
40
35°
05
06 E

NOTES

1-WELDING TO BE IN ACCORDANCE WITH GE, Sf”EC.
5PPs -4), RADIOGRAPHING OF WELDS NOT REQD,

ito

2+ LEAK TEST PER SPPS-26, NO LEARS ALLOWED
;# Y EXCEEDING & x/0 ~'° sTD, CC. OF AIR PER SEC.,

3 - MATERIAL
ALL 304 ss SEAMLESS PIPE % FITTINGS TO CONFORM
TO ASTM A 376-6G1 T

(519410755 |&]

.38 -.39 DIATTHRU

UNLESS OTHERWISE SPECIFIED SIGNATURES DATE 3 ——‘
DIMENSIONS ARE IN INCHES— [ 5 CENERALQGHELECTRIC m
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11 | 10 | 9 ] 7 _
N OT . S . TEM IDENT:‘FOIFATION DESCRIPY
2 PiPE 2" sch
1~ TYPE - MiGH PURITY (ANALYZED) a2 | v o rauamae Svrer
2-THERMCO O- 400 PSig. LA PORTE , IND, 33 PIPE 172" scn
G 3- HEISE BOURDON TuBE Co, e, NEW TowN  CowN, 34 [ caT® goo-¢-3 UNION 4 Ty
4- VACUUM - ELECTReNICS CORP. PLAINFIELD | LONG (SLAND, N.Y, 35 [cAT7 548578 |ConosEAL uwren
J- G E. VACUUM PRODUCTS OPERATION scNEUE:ervJ, N.Y, A T(:;%&J{:%;

é- WELCH  CHICAGH, ILL, 37| serics 2o VALVE -
] 7- HOKE INC, CRESSKILL, N.J, Frances (.
8 - CARBORUNDUM CO, NIAGARAM FALLS , NV, 38 [moser 95)-5027 |VALvE {'2" HiGH
3 - HEVI-DUTY HEATING EQUIP. D1, BASIC PRADUCTS CORP., WATER Ta'uN | wis, FLANGES (s
16- CHROMALOX HEATERS. EDWwIN L. WIEGAWD ca, PITFSRuNG 4, PA, 35 | Mol RG-75K |iON GAC E-Veec
- GRANVILLE- PHILLIPS €O, BOULDER, CoLorRADO . (SEE wores
12-SWAGELOR - CRAWFORD FITTING €O., CLEVELAND , oHio. 40 (SEE NOTE ) [BeLcows 27w
13- AEROGUIP CORP, MARMAN DIV, Los ANGELES = CALIF, 41 (see_wore/1) [BeLtows I w
F T14- ALL TUBING 373 ok V2" 304 sST OR %' 574 10 op sch 40 pIRE 304 SST. 42 | (5€€ noTe S4ifNIFFLE 2 wirh
15- ALL SEALS WELDED | CONOSEAL | SWAGELOR OR VITON 'O'RINe 43 | (see noTe |7 )|FLANGE ROTATA
1o - DOTTED LINES SHow TEMPORARY TYPE CONNECTIONS, 44| (See NoTen) [Cross [
17- VARIAN RSSOCIATES, PALO ALTO, CAuLF. 45 |(see wor=a) |TEE 4"
/8- NUCLEAR PRoODUCTS coO, CLEVELAND, OHio 4¢ | movec 227p 256 |TRIGOE ToN P
[S-MATHESON CO,INC, JOLLIET, JLL. T TGE Franees

- 20- FLEXONICS, O, oF CALUMET b HECLA, INC,, BARTLETT, ILL

21 - PRECISION SCIENTIFIC co., CHICAGO |yt ,

ZIRCOMIUM
oPTICAL BA

VALVE 2 WIG
% GE FLANGES

HIGH VACIOM

LIGUID LEVEL 1)

9410534

MODEL 13-580|PRESSURE REG

SAMPLING SY'S

TUBING ¥ opx

(SEE NoTE 1) | TEE 27 wirh ¢o

(SEE NOTE 20) |B&llows ssr 7

POTASS UM RANDLING SYsTEm TER

CAT 22HBOo2}

FORE LINE TRA,

(SEE NOTE 17 ) IFLANGE CoNFLAT

14281641

LIQUID LEVEL

TITANIUM LI

R
O
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o5
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2
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O OR NAME JONE Glnoup NO. & Q1Y rew | 'PENTIFICATION DESCRIPTION OR NAME Jone | GROUP NO_a Q1Y REVISIONS
2734 t 12713 T4 Tsvmlzone] DESCRIPTION [ DATE | APPROVED
10304 ssT nseEao| | 1 AKGON BOTTLE (see nete 2] [ 1 I T i
R & pe 1o 4 rune (see e 1)| 5 2 PRESSURE REGULATOR {SEE woTe 2)| I
26 30455t | TN 3 PRESSURE GAUGE ~0-30 PSIA (sze Npre 3) | /
3 ! 4 | (SEE NOTE 1) [NWPLE I wiTh CONFLAT FLANCES [l T G
FITTING Y200 Tusk 3 5 {(sE€ NoTE . 4) | TRERMOCOUPLE GAGE - vEECO | | 4
) G | SEE NoTE 5) ,SORPTION PUMP CA1? 22mPio2 1
35 WAl 304 ssT| As |REQD 7 |car# 1402 B IROUGHING PUMP  (SEe NoTE ¢) T
! 8 SST_ViTow VALVE -BELLOWS SENL & irs(see|nere 4)] 4
[EE NOTE H) S WAGEL Ok 2 'TUBING OuTLET FITTING
VACLUM wirk ConFLAT] i S tonrk TY 445 [VALVE win ¥ swiceca oorcer (see|uore 7) 1 —
E_NOTE 17) 10 1CaT® KY473A | VALUE “ %Conoseat uwrew ourcet(see|nore 7] 9
b1 TH ConFUAT FLANGES. 2 !l _{(SEE NOTYE IB){FILTER -NUPKO 5 MICRON 5INTERED [
2 3l¢ ST,
W CCUFLAT FLANGE S 1 12 THERMOWELL 1
b Conriar FLANCES ] 3 o INSULATION - FIBER FRAX TYPE xSulF 5 Aeso.
“CONFLAT & | GE FLANGE | / Y THICK Fow BACKING  ( SEE NoTE B) F
LE CONFLAT # 954-5/058 ! 14 HOT TRAP - 5018 K. @ 1400 F !
g o ] 15 [(see wore 3) THEnTER -Hevi-OuTY G0G -5PT jooow®uoy | &
" / {6 | (SEE NOTE 10) HEATER - CnRoMALOX 225¢w D 235 3| FHEGOT?S
P I0aL/sec [ 7 ST/LL PoT 304 ssrT [
SEE NOTE S) 18 CONDENSER CB-1ZR b 304 ss1 1
! 19 Bl-METALLIC JOIVT Cb-12g To 304 ST AS [REGD, l—
/ 20 | 224 SERES 2°TRAP CRYOSORE COLO TRAP Wit CONFLAT FLANCES 1 |(see wore n)"
1 21 CATH TY 445 | VALTE (SCE wore7) I
22 CHARGE P®T 304 ssT 1
4 23| CAT* HY 477A | VALVE (SEE NoTE7) 1
i 24 | (SEE NOTE 3) |PRESSURE GACE O-200 PSIA !
] 25 DisPcsAaL TANK 1 E
[} 26 [(SEE NOTE 2F) | MECHAWICAL FumP CAT FG90Z5 7 A=
BRI 27 VACUumM TAWK LooP IX ]
| 28 [car* 247 002-067 | VIEW PoRT 2§ orm. [ SEE NoTE 1) 1
/ 23 DISTILLATE RECEWER C(s-12r [
pont 30 VACUUM HeSE % o0 As [Peas
/ —
2
[
1
D
-In.
_—
' ® o
fy,’w»s \n
™
n
Q
L o] -
v.
T )
Vv f—
(j0;
{0,
12 B
REFERENCE DRAWING !
NOT FOR MANUFACTURFE 40
UNLESS OTHERWISE SPECIFIED SIGNATURES DATE
I DIMENSIONS ARE IN INCHES— el R ELCn T2 CENERAL@HELEcTRIC
e e e e — TOLERANCES oN + e o v EbLrs 528768 sD oerr - woc. EVENDALE
2PLA CIMALS i o= — e e =
TRANSFER SYSTEM 3PLACE DECIMALS 3 TLE PROTOTYPE LoOOP
AL surraces v/ K PURIFICATION & TRANSFER
MATERIAL — SYSTEM SCHEMATIC
GOVT OR COML.
. CONTRACT NO. NAS 3- 2547
GE— — CODE IDENT NOJ SIZE | DWG NO
SCALE NoNE WT S8, [ SHEET OF
6 1; | 5 1 a I 3 { 2 ]
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L 1
IA)QJ 9C€6a/Pb al - - 4 1 3 3 | 2 | 1

IDENTIFICATION GROUP NO. & QTY REVISIONS
ITEM No. DESCRIFTION OR NAME P T e s 4 fevezone DESCRIPTION DATE | APPROVED
t 19410536 GJ | AssY B O .0 S TITLE CHANGE D.OP -u-aslﬁlm
2 BOOY 22 SCH 10 pipe_FotsiT 1 | GEWNERAL CHANGES PERCNOII 21160 wsmﬂg
3 BASE V4 THK 304 SST i B ¢ A7
4 NOTCHED PIPE / | ]
5 RING . 84 0D. A .38 1.0, % ¥/ 17K / L
3Jo4 35T -
% | (seE Nore )| BELLOWS 3/4"10 2,004 WALL] /
WITH Vg SCH 40 PIPE ENOS 304%5T
7 {CSEE NoTe 2)|winnow 2% CAT® 247002 0¢7 1|
8 |CSEE NOTE 3) |CONFLAT FLANGE CAT* 954-5078 / -
9 |(SEE_NOTE 3) | GASKET cAT¥953- 5015 /
10 |(SEE _NOTE 3) |SCREWS,WUTS & WASRERS ¥ 953-5021 /
[1_|(SEE_NoTE 4)[CONOSEAL unioN FITTING [
‘ CATF 54857-8
) 2. |(5EE_NOTE 4) [CONOSEAL UNION FITTING /
CAT # 54 857-10
‘ T3 [CSEE WOTE 5) | VALVE - HOKE ¥ HY 441 MOOIFIED] 1
14 [C56E _WOTE G) | VALVE- 2 VEECOT R 50-P55 L |/
[ _*h
7.75- D
50 —
és NOTES:
| % - U.S. FLEXIBLE TUBING CO. -, BARTLETT,
jLL OR EQUAL. .
NOTCHED PIPE 2-GRANVILLE -PHLLLIPS CO, BOULDER , COLORAPDO,
737 scH 10 SST PIFE 2.VACUUM PRODUCTS DIV, VARIAN ASSOCIATES, PALO ALTO,
CALIFORNIA
JW 4-AEROQUIP CORP., MARMAN DIV, LOS ANGELES, CALIF,

(81940536 |Bl

5-HOKE INC, ONE TENAKILL PARK , CRESSRILL, N.J.

o - VACUUM -ELECTRONICS CORP., PLAINFIELD, LONG 1SLAND, NY,
7.ALL WELDING TO BE IN ACCORDANCE WITH G.E, SPEC,

SpPS -41. RADIOGRAPHING OF WELDS NOT REQ'D.
8-LEAK TEST PER _SPPs -26 NO LEAKS ALLOWED

EXCEEDING 5 »10™"° 5TD. CC. OF AIR PER SEC.
9- MATERIALS ¢

JITEMS 2 &4, TYPE 304 $5 SEAMLESS PIPE ASTM A 322 -eIT

|1TEMS 35, TYPE 304 55 PLATE ASTM A167 -6IT

oR TYPE 304 55 BAR AsTm A 276 -e0T

5.0

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES—
TOLERANCES ON:

seEnerat@HeLtecinic
RSD DEPT LM_EYE’!Q&L_E _____ [

g
5

2-PLACE DECIMALS *
3.PLACE DECIMALS %

TE H/GH VACUUM SAMPLING

AL Sorsaces SYSTEM , ALKALI METAL
MATERAL- i TRANSFER SYSTEM
304 STANLESS STEEL | CoNTRACT NO. NAS -3-2547
Gf~———-————-——-———’-—— [CODE IDENT NO| SIZE [DWG NO. REV
_________ 5226 |D| 241 D536 B
SCALE FULL SIZE |WT S¥ia [sHEET of
] | 5 I 4 I s 3 I 2 EESE
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| e V[ SrL-sasas[a] 1 a | § 3 ] 2 ] 1

REVISIONS
sYM[zoNE] DESCRIPTION | oate T apProvED
‘R VACUUM
} G
‘ D
i 6 -
PUMP
— P
\ e SODIUM SURGE TANK F
/ /
/i
/4
/i
P L A\l
7 /I/ L, VACULM TANK —
\ \ P == €
= YACLUM AGRON | v
ASS UM 1 ﬁ\ SODIUM LINE LINES
PUMP | ——POTASS ILM SURGE
\ \\PoTAssluM LINE: TANK E
\J

-S0DIUM
E.M. PUmMpP

SODIMM & POTASSILM
TRANSFER SVSTEM

POTAGSIUM -SODILM LINES
SIDE BY SIDE WITH VACUULM
ARGON LINES ON ToOP

ELV. APPROX. - 8-0" S~

OCTASSIVUM SAMPLER

SODIUM SAMPLER

LS SST S TR T s e ik s sl

WAL R e WL T cenerAL@eiicTare
TOLERANCES ON' %%/%%‘M— s RSD o e ENENBALE _|
AneLSe promALS £ o bl f-’ o] "“SPATIAL ARRANGEMENT OF
+ : o
ALL SURFACES v ag AP - — ALKALI METAL RURIFICATION &
o an o - ~__|TRANSFER SY$TEM PREPROTOTYPE WUOH
_____ CONTRACT NO. NAS 3-25 47

CODE IDENT NO.| SIZE [DWG NO

““““““ 15226 | D | SK-54151-178

SCALE Yo WT S8, ] SHEET OF
I &1 | 5 T 2 | 2 3 I 2 T oz |
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SUMMARY The work described herein was done under the
sponsorship of the National Aeronautics and Space
Administration, Contract NAS 3-2547, Potassium Corrosion
Test Loop Development Program. Sodium and potassium were
purified, analyzed and dispensed into the three test loops
involved. The sodium was purified by filtration, hot trapT
ping and vacuum distillation. Analyses of the alkali

etals for oxygen content were performed by the amalgama-_|
1 tion method, and analyses for metallic impurities were
performed spectrographically. The alkali metals produced
and used in the test loops contained less than 20 ppm
oxygen, and the metallic impurities were at or below the
detection limits,

KEY WORDS A1kali Metal, Purification, Analysis, Hot
Trapping (Gettering), Vacuum Distillation, Corrosion.
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